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s the Nation's principal conservation agency, the 

Department of the Interior has responsibility for 
most of our nationally owned public lands and natural 
resources. This includes fostering the wisest use of our 
land and water resources, protecting our fish and wild- 
life, preserving the environmental and cultural values 
of our national parks and historical places, and provid- 
ing for the enjoyment of life through outdoor recreation. 
The Department assesses our energy and mineral re- 
sources and works to assure that their development 
is in the best interests of all our people. The Depart- 
ment also has a major responsibility for American 
Indian reservation communities and for people who live 
in Island Territories under U.S. administration. 
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FOREWORD 


pe Water Resources Abstracts, a semimonthly 
journal, includes abstracts of current and earlier pertinent 
monographs, journal articles, reports, and other publication 
formats. The contents of these documents cover the water- 
related aspects of the life, physical, and social sciences as 
well as related engineering and legal aspects of the charac- 
teristics, conservation, control, use, or management of water. 
Each abstract includes a full bibliographical citation and a set 
of descriptors or identifiers which are listed in the Water 
Resources Thesaurus. Each abstract entry is classified into 
10 fields and 60 groups similar to the water resources re- 
search categories established by the Committee on Water 


Resources Research of the Federal Council for Science and 
Technology. 


WRSIC IS NOT PRESENTLY IN A POSITION TO PROVIDE 
COPIES OF DOCUMENTS ABSTRACTED IN THIS JOUR- 
NAL. Sufficient bibliographic information is given to enable 

readers to order the desired documents from local libraries 
or other sources. 


Selected Water Resources Abstracts is designed to serve 
the scientific and technical information needs of scientists, 
engineers, and managers as one of several planned services 
of the Water Resources Scientific Information Center 
(WRSIC). The Center was established by the Secretary of the 
Interior and has been designated by the Federal Council for 
Science and Technology to serve the water resources com- 
munity by improving the communication of water-related 
research results. The Center is pursuing this objective by co- 
ordinating and supplementing the existing scientific and tech- 
nical information activities associated with active research 
and investigation program in water resources. 


To provide WRSIC with input, selected organizations with 
active water resources research programs are supported as 
“centers of competence” responsible for selecting, abstract- 


ing, and indexing from the current and earlier pertinent litera- 
ture in specified subject areas. 


Additional “centers of competence’ have been established in 
cooperation with the Environmental Protection Agency. A 
directory of the Centers appears on the inside back cover. 


Supplementary documentation is being secured from estab- 
lished discipline-oriented abstracting and indexing services. 
Currently an arrangement is in effect whereby the Bio- 
Science Information Service of Biological Abstracts supplies 
WRSIC with relevant references from the several subject 
areas of interest to our users. In addition to Biological Ab- 
stracts, references are acquired from Bioresearch Index 
which are without abstracts and therefore also appear ab- 
Stractless in SWRA. Similar arrangements with other pro- 
ducers of abstracts are contemplated as planned augmen- 
tation of the information base. 


The input from these Centers, and from the 51 Water Re- 
sources Research Institutes administered under the Water 
Resources Research Act of 1964, as well as input from the 
grantees and contractors of the Office of Water Research 
and Technology and other Federal water resource agencies 
with which the Center has agreements becomes the informa- 
tion base from which this journal is, and other information 
services will be, derived; these services include bibliographies, 
specialized indexes, literature searches, and state-of-the-art 
reviews. 


Comments and suggestions concerning the contents and ar- 
rangements of this bulletin are welcome. 


Water Resources Scientific Information Center 
Office of Water Research and Technology 
U.S. Department of the Interior 

Washington, DC 20240 
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3. WATER CYCLE 
3A, General 


THE APPLICATION OF REMOTE SENSING TO 
THE DEVELOPMENT AND FORMULATION 
OF HYDROLOGIC PLANNING MODELS. 
Ecosystems International, Inc., Gamorille, MD. 
For primary bibliographic entry see Field 4D. 
W78-05718 


A STUDY OF APPLICATION OF REMOTE 
SENSING TO RIVER FORECASTING, 


IBM Federal Systems Div., Huntsville, AL. 
For primary bibliographic entry see Field 4A. 
W78-05719 


THE ANATOMY OF THE MODELLING 
PROCESS, 
Maryland Univ., College Park. Dept. of Civil En- 
inccring. 
.H. McCuen. 
In: Mathematical Models for Environmental 
Problems. Proceedings of the International Con- 
ference, University of Southampton, England, 
Sept. 8-12, 1975. C.A. Brebbia (Ed.), Southampton 


University. John Wiley & Sons, N.Y., N.Y., p 401- 
412, 1976. 2 fig. 


Descriptors: *Mathematical models, *Systems 
analysis, *Sensitivity, *Decision making, Environ- 
mental control, Planning, Optimization, Equa- 
tions. 


The role of mathematical modeling in the systems 
approach to problem-solving is examined. Since 
most environmental problems are highly complex 
and require multi-purpose solutions, models are 
needed in order to consider the dynamic nature of 
such problems, as well as the risks involved. In ad- 
dition to predicting the response of a system, a 
model can be used to evaluate the relative im- 
portance of subsystem and external factors that 
can influence the output. Model verification can 
identify deficiencies in both model structure and 
the information required to calibrate and use the 
model. Examined first are the classification of 
models and modeling as an element of the systems 
approach. Then the mathematical foundations of 
sensitivity, so important to the modeling process, 
are discussed in detail. Considered are: the sen- 
sitivity equation; computational methods; 
parametric and component sensitivity; absolute 
and relative sensitivity; sensitivity and correlation; 
and multiple-effect sensitivity. The paper con- 
cludes with a discussion of sensitivity in model 
formulation and verification. Modeling is both an 
art and a science, and as such is valuable in im- 
proving decision-making capabilities and thus 
System operation. The tech pr 
herein provide a means of obtaining the maximum 
sible information from observed data, thus 
urnishing a basis for formulating a rational 
tepresentation of the system. (See also W78- 
05720) (Bell-Cornell) 
W78-05726 





RANDOM SEARCH 
STOPPING RULES, 
Aalborg Universitetscenter (Denmark). 

P. Thoft-Christensen. 

In: Mathematical Models for Environmental 
Problems. Proceedings of the International Con- 
ference, University of Southampton, England, 
Sept. 8- 12, 1975. C.A. Brebbia (Ed.), Southampton 
University. John Wiley & Sons, N.Y., N.Y., p 413- 
421, 1976. 7 ref. 


OPTIMIZATION: 


Descriptors: *Random search, *Optimization, 
“Stopping rules, Environmental engineering, 
Criterion function, Global optimum, Multimodal 


functions, Nonlinear programming, Mathematical 
models, Systems analysis, Equations, Algorithms. 


Nonlinear optimization has become more usable 
for engineers and scientists. The stopping rule or 
termination criterion is of major importance for 
the effectiveness of an iterative method. For mul- 
timodal functions where more than one optimum 
point exists, a good choice of termination criterion 
is essential. Unimodal problems can be success- 
fully handled in most cases with nonlinear op- 
timization techniques. But serious problems exist 
in dealing with multimodal functions. This paper 
considers stopping rules with reference to a 
recently presented very simple optimization 
strategy based on random search; the discussion is 
limited to unconstrained parameter optimization. 
To help solve the problem of choosing relevant 
and effective stopping rules, it is important to 
secure more experimental experience. More 
theoretical investigations of the combination of 
probability distributions and stopping rules are 
needed. (See also W78-05720) (Bell-Cornell) 
W78-05727 


A GENERAL CLASS OF STOCHASTIC 
MODELS FOR HYDROLOGIC SEQUENCES, 
International Inst. for Applied Systems Analysis, 
Laxenburg (Austria). 

J. Ledolter. 

Journal of Hydrology, Vol 36, No 3/4, p 309-325, 
February 1978. 3 fig, 3 tab, 16 ref, 1 append. 


Descriptors: *Model studies, *Mathematical 
models, *Computer models, Hydrology, 
Stochastic processes, Markov processes, _ Time se- 
ries analysis, Analytical tech 

Hydrologic data, Runoff, *Hydrologic ‘sequences. 





Stochastic models for hydrologic sequences were 
discussed. The class of autoregressive integrated 
moving average (ARIMA) models and the family 
of power transformations were introduced and il- 
lustrated on a set of streamflow data. ARIMA 
models and their seasonal extensions are a 
generalization of the Markovian models which are 
used frequently to describe the correlation struc- 
ture of hydrologic sequences. The family of power 
transformations is a parametric class of transfor- 
mations which includes the logarithmic transfor- 
mation as a special case. (Sims-ISWS) 

W78-05768 


ANALYSIS OF HYDROLOGICAL RECESSION 
CURVES, 

Commonwealth Scientific and Industrial Research 
Organization, Brisbane (Australia). Div. of Mathe- 
matics and Statistics. 

For primary bibliographic entry see Field 2E. 
W78-05769 


A CRITERION OF EFFICIENCY FOR RAIN- 
FALL-RUNOFF MODELS, 

University Coll., Galway (Ireland). Dept. of En- 
gineering Hydrology. 

M. Garrick, C. Cunnane, and J. E.N 

Journal of Hydrology, Vol 36, No a P 375-381, 
February 1978. 2 ref. 


Descriptors: *Rainfall-runoff relationships, 
*Model studies, *Mathematical models, Evalua- 
tion, Precipitation(Atmospheric), Runoff, Rain- 
fall, Streamflow, River forecasting, Rivers, 
Watersheds(Basins), Drainage, Flow, Hydrology. 


Two criteria were proposed for expressing the ef- 
ficiency of conceptual rainfall-discharge models. 
The first criterion assessed the model as a means 
of converting the input factors into discharge by 
comparison with a forecast based only on the 
seasonal regime of the river. The second criterion 
expressed the efficiency of the model under the 
assumption that it was to be used with an updating 
procedure to provide a forecast of discharge over 
a prescribed lead time. (Sims-ISWS) 


W78-05770 

EFFECT OF SOIL HEAT FLUX ON THE 
WATER BALANCE OF A SMALL 
CATCHMENT, 


Waikato Univ., Hamilton (New Zealand). Dept. of 
Earth Sciences. 

For primary bibliographic entry see Field 2G. 
W78-05777 


CHARACTERISTICS OF THE INTERRELA- 
TION OF SURFACE AND GROUND WATERS 
IN THE KARAKENGIR RIVER BASIN WITH A 
DISTURBED NATURAL REGIME, 

For primary bibliographic entry see Field 2F. 
W78-05794 


ESTIMATES OF LOW FLOWS _ USING 
WATERSHED AND CLIMATIC PARAMETERS, 
Stephen F. Austin State Univ., Nacogdoches, TX. 
School of Forestry. 

For primary bibliographic eutry see Field 2E. 
W78-05944 


GENERATING RAINFALL EXCESS BASED ON 
READILY DETERMINABLE SOIL AND LAN- 
DUSE CHARACTERIST’CS, 

Virginia Polytechnic last. and State Univ., 
Blacksburg. Dept. of Agricultural Engineering. 

E. A. Li, V. O. Shanholtz, D. N. Contractor, and J. 
C. Carr. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 20, No. 6, p 1070-1078, 
November-December 1977. 8 fig, 3 tab, 22 ref. 
OWRT A-077-VA(1). 


Descriptors: *Model studies, 
*Watersheds(Basins), *Runoff, *Virginia, 
*Hydrology, Analytical techniques, Hydrographs, 
Land use, Discharge(Water), Simulation analysis, 
Soil moisture, Demonstration watersheds, 
Precipitation excess, Drainage, Soil types, Soils, 
*Brunswick County(Va), *Rocky Run Branch 
watershed(Va), Hydrologic response units, 
Hydrologic models. 


A procedure was designed to isolate such factors 
as soil type, soil depth, slope, and landuse to 
define the effect of heterogeneity on surface ru- 
noff. The drainage area was subdivided into 
hydrologic response units based on these factors 
or combinations thereof. A soil moisture model 
was used to simulate rainfall excess on each partial 
area, and the excess was routed to the watershed 
outlet assuming the kinematic wave approximation 
and using the finite element numerical technique 
to solve the governing flow equations. Discharge 
data were not available for each definable 
response unit, and therefore direct experimental 
verification of the technique was not possible. 
Comparisons between the total simulated and 
recorded hydrograph were made in an ungaged 
context. These results indicated the potential ap- 
plication to ungaged or gaged areas. The routing 
routine did not allow for reinfiltration and so 
caused difficulties in modeling low rainfall-low ru- 
noff events. The best simulations, as expected, 
were with major flood events. (Humphreys-ISWS) 
W78-05945 


SOME REMARKS ON THE USE OF DAILY 
RAINFALL MODELS, 

Agricultural Univ., Wzgeningen (Netherlands). 
Dept. of Land and Water Use; and Agricultural 
Univ., Wageningen (Netherlands). Dept. of 
Mathematics. 

For primary bibliographic entry see Field 2B. 
W78-06101 








Field 2—WATER CYCLE 
Group 2A—General 


THE ANALYSIS OF MULTIVARIATE TIME SE- 
RIES APPLIED TO PROBLEMS IN HYDROLO- 


Y, 
International Inst. of Applied Systems Analysis, 
Laxenburg (Austria). 
For primary bibliographic entry see Field 2E. 
W78-06102 


SOLUTE DISTRIBUTION PROFILES COM- 
PUTED WITH STEADY-STATE AND 
TRANSIENT WATER MOVEMENT MODELS, 
New Mexico State Univ., University Park. Dept. 
of Agronomy. 

For primary bibliographic entry see Field 2G. 
W78-06110 


STATISTICAL METHODS IN HYDROLOGY, 
Kentucky Univ., Lexington. Dept. of Agricultural 
Engincering. 

For primary bibliographic entry sce Field 7C. 
W78-06125 


A TWO DIMENSIONAL LAKE CIRCULATION 
MODEL USING THE METHODS OF FINITE 
ELEMENTS, 

Massachusetts Univ., Amherst. Water Resources 
Research Center. 

For primary bibliographic entry see Field 2H. 
W78-06200 


2B. Precipitation 


SPATIAL INTERPOLATION OF 
TOTALS OF RAINFALL, 

Royal Netherlands Meteorological Inst., De Bilt. 
S. Kruizinga, and G. J. Yperlaan. 

Journal of Hydrology, Vol 36, No 1/2, p 65-73, 
January 1978. 5 fig, | tab, 4 ref. 


DAILY 


Descriptors: *Rainfall, *Data collections, *Rain, 
Precipitation gages, Precipitation(Atmospheric), 
Meteorology, Meteorological data, Climatology, 
Foreign countries, Foreign research, *Daily rain- 
fall, *Spatial interpolation, *The Netherlands, In- 
terpolation techniques. 


Some experiments concerning the spatial inter- 
polation of daily totals of rainfall were reported. 
Several well-known tecliniques were evaluated in 
an experimental way, namely by using the given 
techniques for the estimation of the rainfall at a 
place where the rainfall also was measured. In 
each experiment, the same data set was used, so 
comparison of the performance of the different 
techniques was quite simple. The used techniques 
were all of the type of weighted average of sur- 
rounding stations (which type included also plane- 
fitting techniques but not spline fitting). The 
results of these experiments indicated that for the 
western part of The Netherlands, the choice of 
weights was not very critical and that opimization 
of weights was hardly necessary. This paper was a 
summary of a Research Report of the Royal 
Netherlands Mereorological Institute. (Roberts- 
ISWS) 

W78-05766 


THE SPEED AND DIRECTION OF MOVEMENT 
OF STORM RAINFALL PATTERNS WITH 


REFERENCE TO URBAN STORM SEWER 
DESIGN, 
British Meteorological Office, Bracknell 
(England). 


For primary bibliographic entry see Field 5B. 
W78-05776 


STATISTICAL EVALUATION OF RAINFALL- 
SIMULATOR AND EROSION TESTING 
PROCEDURE, 

Louisiana Dept. of Highways, Baton Rouge. 


Research and Development Section. 
For primary bibliographic entry sce Field 2J. 





W78-05785 
INVESTIGATION OF THE DYNAMICS OF 
SNOW-COVER MELTING FROM 


METEOROLOGICAL-SATELLITE DATA, 
For primary bibliographic entry see Field 2C. 
W78-05788 


ADEQUACY OF HYDROLOGIC DATA FOR AP- 
PLICATION IN WEST VIRGINIA, 

West Virginia Univ., Morgantown. 
Research Inst. 

For primary bibliographic entry see Field 7C. 
W78-05931 


Water 


NUTRIENT CONTENT AND PRECIPITATION 
OVER IOWA, 

Iowa State Univ., Ames. Dept. of Agronomy. 

For primary bibliographic entry sce Field SA. 
W78-06020 


HYDROGEN ION SPECIATION IN THE ACID 
PRECIPITATION OF THE NORTHEASTERN 
UNITED STATES, 

Cornell Univ., Ithaca, NY. Section of Ecology and 
Systematics. 

For primary bibliographic entry see Field 5A. 
W78-06025 


SOME REMARKS ON THE USE OF DAILY 
RAINFALL MODELS, 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Land and Water Use; and Agricultural 
Univ., Wageningen (Netherlands). Dept. of 
Mathematics. 

T. A. Buishand. 

Journal of Hydrology, Vol. 36, No. 3/4, p 295-308, 
February 1978. 3 fig, 6 tab, 8 ref. 


Descriptors: *Rainfall, *Synthetic hydrology, 
*Daily hydrographs, Rainfall intensity, Rain, Rain 
gages, Raindrops, Markov processes, Wet 
seasons, Equations, *Daily rainfall models, Alter- 
nating renewal processes, Cumulative relative 
frequencies. 


Features of daily rainfall processes were described 
using data from different sites of the world. The 
process of rainfall occurrence was modelled by an 
alternating renewal process or by a Markov chain. 
It was shown that rainfall amounts within a wet 
spell are often neither independent nor identically 
distributed. There are, however, features of the 
rainfall process which are hardly sensitive to the 
choice of the process for the occurrence of wet 
days or to some assumptions about the behavior of 
the rainfall amounts, for example, the distribution 
of 30-day totals and the distribution of monthly ex- 
tremes. The rainfall data were provided by the 
Meteorological Institutes of Great Britain, India, 
Indonesia, and the Netherlands. (Roberts-ISWS) 
W78-06101 


INTERCEPTION BY PINUS PATULA IN RELA- 
TION TO RAINFALL PARAMETERS, 

Natal Univ., Pietermaritzburg (South Africa). 
Dept. of Agricultural Enginecring. 

For primary bibliographic entry see Field 2I. 
W78-06104 


TRENDS OF SEDIMENT REMOVAL FROM 
ARID SCREE SLOPES UNDER SIMULATED 
RAINSTORM EXPERIMENTS, 

Hebrew Univ., Jerusalem (Israel). Dept. of Geog- 
raphy. 

For primary bibliographic entry see Field 2J. 
W78-06108 


THE COLLECTION OF PRECIPITATION FOR 
CHEMICAL ANALYSIS, 

Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

For primary bibliographic entry see Field 2K. 
W78-06112 


SEASONAL TRENDS OF NH4+) AND NO3-) 
NITROGEN ISOTOPE COMPOSITION IN RAIN 
COLLECTED AT JULICH, GERMANY, 
Kerntorschungsanlage Juelich G.m.b.H. (West 
Germany). Inst. fuer Chemie. 

For primary bibliographic entry see Field SA. 
W78-06113 


FINAL REPORT TO THE NATIONAL SCIENCE 
FOUNDATION RESEARCH APPLIED 
DIRECTORATE WEATHER MODIFICATION 
ASSOCIATION, 

Wyoming Univ., Laramie. Dept. of Atmospheric 
Science. 

For primary bibliographic entry see Field 3B. 
W78-06130 


2C. Snow, Ice, and Frost 


INVESTIGATION OF THE DYNAMICS OF 
SNOW-COVER MELTING FROM 
METEOROLOGICAL-SATELLITE DATA, 

Yu. V. Kurilova, P. A. Kolosov, L. K. 
Poplavskaya, and Yu. S. Sokolov. 

Soviet Hydrology: Selected Papers, Vol. 15, No. 
1, p 1-6, 1976. 3 fig, 2 tab, 3 ref. Translated from 
Transactions of the State Hydrologic Institute 
(Trudy GGI), No. 237, p 22-31, 1976. 


Descriptors: *Snow cover, *Melting, *Remote 


sensing, Satellites(Artificial), Data processing, 
On-site investigations, Spatial distributions, 
Analytical techniques, Methodology, Flood 


discharge, Foreign research, Ice, Hydrographs, 
Runoff, *USSR. 


Various methodologica approaches to the study of 
the dynamics of snow cover melting from satellite 
data were analyzed. Snow cover melting was stu- 
died using the pictures obtained from the Meteor- 
10 satellite for March 1972. The orbit of this satel- 
lite crossed the eastern part of the European 
USSR, in particular the basins of the Don and 
Volga rivers. Information was received daily, and 
nearly cloud-free pictures of the underlying sur- 
face were obtained every 3-4 days. The dynamics 
of snow cover melting over the entire basin were 


determined from the change in the boundary of the - 


zone of discontinuous snow cover and from 
changes in texture associated with melting pat- 
terns. The reliability of the snowmelt boundary, 
drawn from satellite data, was estimated by com- 
paring it with the snow boundary on snow depth 
and water equivalent maps, constructed from con- 
ventional groundbased observations. This prelimi- 
nary investigation showed that meteorological- 
satellite data can be used to determine the snow 
melting boundary and to estimate the proportion 
of melted snow in basins with areas exceeding 400 
sq km. (Humphreys-ISWS) 

W78-05788 


ESTIMATION OF SNOW-COVER DYNAMICS 
FOR FORECASTS OF THE SPRING FLOOD IN 
THE GORNYY ALTAY FROM SATELLITE 
DATA, 

N. V. Vostryakova, and A. M. Komlev. 

Soviet Hydrology: Selected Papers, Vol. 15, No. 
1, p 7-11, 1976. 4 fig, 2 tab, 15 ref. Translated from 
Transactions of the State Hydrologic Inst. (Trudy 
GGI), No. 237, p 32-40, 1976. 
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*Remote sensing, *Flood forecasting, Floods, 
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Systematic and detailed information on the state 
of the snow cover over large areas is required for 
analysis of the conditions of spring flood forma- 
tion and its forecasting. Recent investigations in 
the Soviet Union and abroad showed the use of 
satellite information for this purpose to be promis- 
ing. Reported were the first results of a study of 
snow cover dynamics in the Gornyy Altay from 
satellite data and an evaluation of the possibility of 
using them for spring flood forecasting. Snow 
cover cartograms of the Gornyy Altay were con- 
structed from the features identified on the TV 
pictures for the period of April-November, when 
the seasonal variations in the height of the snow 
line are most distinct. Analysis of composite 
graphs showed that the variations in the height of 
the snow line obtained agree well with variations 
in meteorological conditions and, in particular, 
with the variations of the zero isotherm. Experi- 
mental interpretation of satellite pictures of the 
mountain regions of the Altay leads to the conclu- 
sion that further research in this direction is 
promising. (Humphreys-ISWS) 

W78-05789 


EMISSION CHARACTERISTICS OF MOIST 
STRATIFIED STRUCTURES IN THE VHF 
RANGE, 

For primary bibliographic entry see Field 2G. 
W78-05791 


STUDY OF NEAR-INFRARED SNOW 
REFLECTANCE USING SKYLAB S192 MUL- 
TISPECTRAL SCANNER DATA, 

Environmental Research and Technology, Inc., 
Concord. 

J.C. Barnes, and C. J. Bowley. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-267 504, 
Price codes: A04 in paper copy, AOI in microfiche. 
ERT Document No. 1474F, March 1977. 57 p, 19 
fig, | tab, 9 ref. NOAA/NESS 635201. 


Descriptors: *Remote sensing, *Snow cover, 
*Mapping, *Reflectance, Satellites(Artificial), 
Snowpacks, Snow, Data processing, Analytical 
techniques, Aerial photography, Mountains, 
Water resources, Infrared radiation, *Skylab data, 
$192 imagery. 


Digital tape data (computer-compatible tapes) 
from the Skylab $192 Multispectral Scanner were 
analyzed to examine further the characteristics of 
snow reflectance in the near-infrared portion of 
the spectrum. The tapes used in the study were 
from four Skylab passes crossing mountainous ter- 
rain in the western United States, three in the 
winter from the Skylab-4 mission and one in the 
late spring from the Skylab-2 mission. In each 
case, the snow conditions were assessed through 
interpretation of the accompanying Skylab 
photography, snow reports, and meteorological 
data. The results of the investigation showed that 
the reflectance over a uniform snowpack is signifi- 
cantly lower in the near-infrared than in the visible 
or red-infrared portions of the spectrum. Overall, 
the refectances measured by the $192 Multispec- 
tral Scanner were in good agreement with snow 
reflectance measurement made from aircraft and 
in laboratory experiments. Because of the limited 
data sample, however, it was difficult to derive 
firm conclusions with regard to detecting in the 
Spacecraft data the subtle differences that charac- 
terize different snow conditions in the laboratory 
experiments. Nevertheless, when the factors in- 
fluencing the Skylab measurements were taken 
into consideration, the results substantiated the 
potential of using spacecraft near-infrared data to 
distinguish differing snow-cover conditions. 
Furthermore, the results of the analysis of one 
case also demonstrated the potential of using near- 
infrared data to distinguish automatically between 
cloud and snow. (Sims-ISWS) 

¥78-06120 


WATER CYCLE—Field 2 


Evaporation and Transpiration—Group 2D 


ACOUSTIC EMISSION AND MECHANICAL 
PROPERTIES OF SNOW RELATED TO 
AVALANCHE RELEASE, 

Montana State Univ., Bozeman. 

R. L. Brown, T. E. Lang, and W. F. St. Lawrence. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as ADA-039 
866, Price codes: A03 in paper copy, AOI in 
microfiche. Report 2-6000-694, March 1977. 23 p, 1 
fig, 1 ref. ARO DAAG 29-76-G0037. 


Descriptors: *Snow, *Avalanches, *Laboratory 
tests, *On-site investigations, Mechanical proper- 
ties, Snow cover, Snowpacks, Slopes, Acoustics, 
Stability, Stress, Strength, *Snow properties, 
Acoustic emission, Snow slopes. 


An evaluation was conducted of the physical and 
mechanical processes associated with snow 
avalanche initiation. Four separate tasks were in- 
volved in this effort: (1) a stress wave study to 
evaluate the response of snow to transient loads, 
(2) a slope stability investigation to determine the 
effectiveness of boundary conditions on slope sta- 
bility, (3) a material constitutive representation to 
evaluate material properties for loads charac- 
teristically found in snow slopes, and (4) an 
acoustic emission study to investigate the process 
of slab release. Considerable progress was 
achieved in all portions of the project. An elec- 
tromagnetic stress wave generator was con- 
structed successfully and tested, and tests are now 
being carried out with this instrument. An 
equivalent linear viscoelastic model was formu- 
lated for snow for densities, temperature, and load 
conditions characteristic of alpine snow slopes. 
The acoustic emission field study is still gathering 
data, and a predictable pattern of acoustic emis- 
sions appears to be related to the process of frac- 
ture and avalanche initiation. The results of this 
one year project were reported in seven publica- 
tions and symposium presentations. (Sims-ISWS) 
W78-06129 


PHOTOTACTIC AND THERMOTACTIC 
RESPONSES FACILITATING SURVIVAL OF 
CLOEON DIPTERUM (EPHEMEROPTERA) 
LARVAE UNDER WINTER ANOXIA, 

Uppsala Univ. (Sweden). Inst. of Zoophysiology. 
For primary bibliographic entry see Field 5C. 
W78-06162 


2D. Evaporation and Transpiration 


STUDY OF THE PHYSICAL CHARAC- 
TERISTICS OF THE ACTIVE HORIZON OF 
UNDRAINED BOGS (ISSLEDOVANIE 
FIZICHESKIKH KHARAKTERISTIK 
DEYATELNOGO GORIZONTA NEOSUSHEN- 
NYKH BOLOT), 

For primary bibliographic entry see Field 21. 
W78-05760 


COMPUTATION OF EVAPORATION FROM 
TALUS AND ROCKS, 

V.V.Golubtsov. 

Soviet Hydrology: Selected Papers, Vol 15, No 1, 
p 37-38, 1976. 1 tab, 9 ref. Translated from 
Transactions of the Kazakh Hydrometeorological 
Scientific Research Institute (Trudy KazNIGMI), 
No 48, p 26-29, 1975. 


Descriptors: *Evaporation, *Water loss, *Talus, 
*Rocks, Analytical techniques, Forecasting, 
Foreign research, Equations, Estimating, Foreign 
countries, *USSR. 


Large areas in mountain basins at elevations ex- 
ceeding 2500-3000 m are occupied by talus and 
rocks. One of the characteristic features of talus 
and rock surfaces is their very low water-holding 
capacity, for which reason losses by evaporation 
are relatively small. The proposed method of com- 
puting the water content and evaporation from 


talus was verified on the basis of the published 
data. Observed and computed values of evapora- 
tion from talus in the medium and high-mountain 
zones on the northern slope of the Trans-Ili Ala- 
Tau were tabulated. The observed and computed 
monthly evaporation values generally agreed fairly 
well and there were no systematic discrepancies 
between them. Similar results were obtained from 
a verification of the proposed method on the basis 
of observational data published in other papers. 
Therefore, this method was recommended for 
computing evaporation from surface occupied by 
ialus and rocks. (Humphreys-ISWS) 

W78-05795 


COMPUTATION OF PRECIPITATION INTER- 
CEPTION BY THE PLANT COVER, 

For primary bibliographic entry see Field 21. 
W78-05796 


DIURNAL TEMPERATURE DISTRIBUTION IN 
SMALL WATER RESERVOIRS (PHASE ID), 
Missouri Water Resources Research Center. 

For primary bibliographic entry see Field 2H. 
W78-05818 


INTERFEROMETRIC OBSERVATIONS OF 
THE TEMPERATURE STRUCTURE IN WATER 
COOLED OR HEATED FROM ABOVE, 

Purdue Univ., Lafayette, IN. Heat Transfer Lab. 
R. Viskanta, M. Behnia, and A. Karalis. 

Advances in Water Resources, Vol. 1, No. 2, p 57- 
69, December 1977. 10 fig, 27 ref. OWRT B-077- 
IND(2). 


Descriptors: *Water temperature, *Cooling, 
*Heating, Stratification, Experiments, Flow, Con- 
vection, Temperature distribution, Equations. 


Controlled laboratory experiments were per- 
formed in a water tank to study energy transfer 
during cooling and radiant reheating of water from 
above. Accurate instantaneous temperature mea- 
surements were obtained using a Mach-Zehnder 
interferometer which did not disturb the tempera- 
ture, radiation, and flow fields. The buoyancy-in- 
duced flow field was visualized by employing an 
electro-chemical dye production technique. Cool- 
ing of an initially uniform layer of water and 
stratification-cooling-restratification were studied. 
The experimental observation during cooling of an 
initially uniform temperature column of water in- 
dicated intermittent free convection near the sur- 
face; this was characterized by randomly descend- 
ing cooler plumes penetrating 10 to 25 cm into the 
warmer underlying region. The cooling rate had a 
decisive influence on the frequency and intensity 
of the descending parcels of water. For lower cool- 
ing rates the colder water usually descended in a 
form of sheets. Observations during cooling of ini- 
tially stratified water showed that buoyancy 
driven convection occurred near the surface. The 
motion had an initial regular roll pattern, but as the 
cooling continued the roll pattern in the convective 
layer deteriorated into motion similar to that ob- 
served during cooling of an initially uniform tem- 
perature layer of water. When the water was 
restratified by radiant heating, the circulation in 
the convective layer was suppressed, and the tem- 
perature profiles obtained were similar to those 
observed in a fluid during free convection between 
two solid parallel walls. (Beli-Cornell) 

W78-05942 


THE EFFECT OF EVAPOTRANSPIRATION ON 
STREAMFLOW RECESSION, 

Canterbury Univ., Christchurch (New Zealand). 
Dept. of Civil Engineering. 

R. N. Weisman. 

Hydrological Sciences Bulletin, Vol. 22, No. 3, p 
371-377, September 1977. 5 fig, 2 tab, 8 ref. 


Descriptors: *Evapotranspiration, *Streamflow, 
Effects, Evaporation, Water loss, Mathematical 








Field 2—WATER CYCLE 


Group 2D—Fvaporation and Transpiration 


studies, Equations, Recession curves, Low flow, 
Groundwater, Moisture, *Streamflow recession, 
*Recession constants, Pan evaporation. 


The effect that evapotranspiration has on reces- 
sion curves during low flow periods was explored. 
Recession constants were obtained from flow data 
and plotted against the average daily pan evapora- 
tion that occurred during the recession. The results 
for the three study basins were similar, showing a 
decrease in recession constant with an increase in 
average daily pan evaporation. For low valucs of 
average daily pan evaporation, the recession con- 
stant approached a constant value. The basins stu- 
died were chosen because they exhibited a range 
of values for their recession constants. This range 
in values was caused in part, if not wholly, by 
evapotranspiration from the riparian zone. The 
evapotranspiration causcd a loss in moisture that 
would otherwise have been available to sustain a 
low flow. (Roberts-ISWS) 

W78-06107 


2E. Streamflow and Runoff 


A GENERAL CLASS OF STOCHASTIC 
MODELS FOR HYDROLOGIC SEQUENCES, 
International Inst. for Applied Systems Analysis, 
Laxenburg (Austria). 

For primary bibliographic entry sce Field 2A. 
W78-05768 


ANALYSIS OF HYDROLOGICAL RECESSION 
CURVES, 

Commonwealth Scientific and Industrial Research 
Organization, Brisbane (Australia). Div. of Mathe- 
matics and Statistics. 

P. N. Jones, and C. A. McGilchrist. 

Journal of Hydrology, Vol 36, No 3/4, p 365-374, 
February 1978. 4 fig 2 tab, 2 ref. 


Descriptors: *Recession curves, *Streamflow, 
*Hydrographs, *Model studies, Mathematical 
models, Runoff, River forecasting, Rivers, Water 
levels, Frequency curves, Hydrology. 


A model for stream flow recession curves was 
developed. Data from three Australian rivers were 
used to illustrate how the effects of seasonality 
and storm input can be catered for by a relatively 
simple estimation procedure. It was suggested that 
a master recession curve does not give an dequate 
description of recession flows for a river. (Sims- 
ISWS) 

W78-05769 


A CRITERION OF EFFICIENCY FOR RAIN- 
FALL-RUNOFF MODELS, 

University Coll., Galway (Ireland). Dept. of En- 
gineering Hydrology. 

For primary bibliographic entry see Field 2A. 
W78-05770 


DILUTION 
LIMB: 1. 
METHOD, 
Institute of Hydrology, Wallingford (England). 
For primary bibliographic entry see Field 8B. 
W78-05774 


GAUGING ON THE RECESSION 
CONSTANT RATE INJECTION 


THE SPEED AND DIRECTION OF MOVEMENT 
OF STORM RAINFALL PATTERNS WITH 
REFERENCE TO URBAN STORM SEWER 
Meteorological Office, Bracknell 
(England). 

For primary bibliographic entry sce Field 5B. 
W78-05776 


DEPENDENCE OF THE CORIOLIS AND 
BOUSSIN' COEFFICIENTS ON THE SLOPE 
OF A MOUNTAIN STREAM, 

V. V. Golubtsov. 

Soviet Hydrology, Selected Papers, Vol 15, No 1, 
p 41-43, 1976. 1 fig, 1 tab, 15 ref. Translated from 
Transactions of the Kazakh Hydrometeorological 
Scientific Research Institute (Trudy KazNIGMI), 
No 48, 1975, p 96-100. 


Descriptors: Flow, ‘Energy, ‘*Velocity, 
*Distribution, *Streamflow, Streams, *Slope, 
Hydraulics, Mountains, Currents(Water), Natural 
flow, River flow, Foreign research, Foreign coun- 
trics, Open channel flow, *USSR, *Coriolis coef- 
ficient, *Boussinesq coefficient, Momentum. 


The Coriolis coefficient, alpha, is known to ex- 
press in computations from the energy equation 
the ratio of the true energy to its value determined 
from average velocity. The Boussinesq coefficient 
alpha sub o is a correction in computations from 
the momentum equation, which brings the momen- 
tum determined from average velocity into cor- 
respondence with the true momentum. The values 
of alpha and alpha sub o must be known in various 
hydraulic computations. The dependence of alpha 
and alpha sub o on hydraulic parameters has not 
been studied sufficiently for mountain streams. In 
hydraulic manuals it is recommended that these 
coefficients be taken sufficiently close to unity. 
Several formulas have been proposed for deter- 
mining both coefficients. The results of determina- 
tions of the coefficients from the formulas were 
tabulated. Comparison showed that the results of 
determinations of alpha and alpha sub o from the 
various formulas differ considerably. The proba- 
ble reason for this is that the formulas in question 
were obtained proceeding from different theoreti- 
cal premises and describe different conditions of 
streamflow. (Humphreys-ISWS) 

W78-05797 


CHARACTERISTICS OF SOME REGULARIZ- 
ING PROCEDURES FOR DETERMINING THE 
MORPHOMETRIC CHARACTERISTICS OF A 
RIVER CHANNEL, 

A. V. Romanov. 

Soviet Hydrology: Selected papers, Vol 15, No 1, 
p 31-36, 1976. 3 fig, 5 ref. Translated from 
Transactions of the Hydrometeorological Center 
of the USSR (Trudy Gidromettsentra SSSR), No 
168, p 38-50, 1975. 


Descriptors: *Channel morphology, *Theoretical 
analysis, Mathematical studies, Analytical 
techniques, Equations, Continuity equation, 
Rivers, Hydraulics, Shape, Width, Water levels, 
Methodology, Algorithms, Mathematics, Foreign 
research, *USSR, Regularization parameters. 


Experience in the use of St. Venant equations for 
computing unsteady flow in natural streams 
showed that it is most difficult to assign the 
morphometric and hydraulic characteristics of a 
river channel that enter these equations as coeffi- 
cients. The author investigated some methodologi- 
cal problems of the numerical realization of some 
regularizing algorithms in solving the inverse 
problem for the continuity equation. Presented 
were methods of selecting the regularization 
parameter and also presented were analysis of the 
methods and description of the errors on the form 
of the regularization criteria. (Humphreys-ISWS) 
W78-05798 


WINTER FLOOD 
DECEMBER 20, 1973, 
B. A. Pomytkin. 
Sovict Hydrology: Selected Papers, Vol. 15, No. 
1, p72-74, 1976. 3 fig, 1 tab. Translated from News 
of the All-Union Geographic Society (Izvestiya 
VGO), No. 1, p 53-56, 1976. 


IN LENINGRAD ON 


Descriptors: *Floods, *Wintcr, *Foreign coun- 
trics, *Storm surge, Cyclones, Weather, Ice, 





Storms, Water levels, Water level fluctuations, 
On-site investigations, Disasters, Tidal waters, 
*USSR, *Leningrad(USSR), *Gulf of Finland. 
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A winter flood (January-March) is rare and usually | 
occurs when the Gulf of Finland or its eastern part © 
is covered completely with ice, which markedly © 


reduces the amplitude of the tidal wave ard thus 
the rise in water level in the Neva delta. The last 
winter flood with a rise in level of 240 cm at Lenin- 
grad began in the early morning of December 20, 
1973. It was caused by a cyclone that formed over 
the Scandinavian Peninsula in the Oslo region on 
December 19 and moved eastward at a speed of 
60-70 km/hr, crossed the Baltic Sea at the end of 
the day of December 19, skirted Finland from the 
south, and reached Lake Ladoga at about 6 a.m. 
on December 20. The flood reached the Neva delta 
at 7h 20m on December 20 and raised the level at 
Leningrad by 189 cm. The wave component of this 
rise was estimated at slightly more than | m, while 
the wind tide accounted for 80-85 cm of this rise. 
The flood situation in the city, particularly distinct 
in its low western areas where the level was 1.5 m 
above normal stage, persisted for 3.5 hours (from 6 
to 9 a.m.); it remained 2 m above normal stage for 
2 hours, from 6 to 8 a.m. Huge piles of broken ice 
formed everywhere on the shore. (Humphreys- 
ISWS) 

W78-05800 


DEVELOPMENT OF A VERSION OF STAN- 
FORD MODEL AND ITS EVALUATION FOR 
STREAMFLOW SYNTHESIS FROM SMALL 
WATERSHEDS IN WEST VIRGINIA, 

West Virginia Univ., Morgantown. Dept. of 
Agricultural Engineering. 

A. M. Chaudhry. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 540, 
Price codes: A09 in paper copy, AOI in microfiche. 
PhD Thesis, 1975. 178 p, 30 fig, 26 tab, 67 ref, 3 ap- 
pend. OWRT A-021-WVA(2). 


Descriptors: *Streamflow forecasting, Model stu- 
dies, *Mathematical models, *Computer models, 
*Computer programs, *West Virginia, 
*Watershed(Basins), Surface runoff, Forecasting, 
Estimating, *Agricultural watersheds, *Stanford 
Streamflow Model, *FORTRAN. 


A FORTRAN version of the Stanford Streamflow 
Model was used to generate 3-5 years of stream- 
flow data on 2 small agricultural watersheds 
located on the West Virginia University Animal 
Husbandry Farm. Three years of recorded data 
were used to calibrate the model. Three statistical 
summaries were made; good prediction of stream- 
flow on an annual basis and fairly good prediction 
on a monthly basis were obtained. Storm hydro- 
graphs were predicted less accurately. The sen- 
sitivity of several mode! parameters was evaluated 
by holding the value of all parameters constant, 
while one variable was ranged from a low to a high 
value. Surface runoff estimates were particularly 
sensitive to changes in average roughness coeffi- 
cient for overland flow in soil surfaces (MANP), 
mean overland flow length in feet (LENGTH), and 
average slope in feet per foot of the overland flow 
surfaces perpendicular to the channel (S). The 
most important parameters appeared to be the in- 
terflow index (CC), infiltration index (CBI), 
nominal lower zone storage (FLZSN), ratio of the 
lower zone storage to the nominal value 
(FLZS/FLZN), and an_infiltration-evaporation 
index (EF) for applying a seasonal variation to in- 
filtration. Several of the deviations of the simu- 
lated from actual flow can be traced directly to 
simple mathematical expressions used in the 
model for the natural processes which are too 


complex to permit an intricate analysis. The model — 


appears to simulate the hydrologic processes 


within the accuracy of the basic input data. (Seip- | 


IPA) 
W78-05808 





ADEQUA 
PLICATI 
West V 
Research 
For primz 
W78-0593 


DEVELO 
HYDROL 
TEGRAT 
AND SUE 
Colorado 
Engineer! 
For prim: 
W78-059: 


ESTIMA’ 
WATERS 
Stephen | 
School ot 
M. Chany 
Water Re 
1001, De 
A-023-W 


Descript 
ginia, Le 


*Monon; 


The lov 
period) c 
ginia we! 
paramet 
perimete 
spatial v. 
regressic 
watershe¢ 
about 95 
ters, wh 
elevatior 
standard 
about 3¢ 
order of 
an earli 
flow est 
paramet 
(Sims-IS$ 
W78-05° 


GENER 
READII 
DUSE C 
Virginia 
Blacksb 
For prin 
W78-05' 


THE A? 
RIES A 
GY, 

Internat 
Laxenb 
J. Ledol 
Journal 
Februat 


Descrip 
*Time s 
tions, N 
studies, 
*Multiv 
tor proc 


Stochas 
lar the 

ing ave 
of this | 
on syn 
these | 
framew 





uations, 
waters, 
and. 


1 usually 
tern part 
narkedly 
ard thus 
The last 
it Lenin- 
nber 20, 
ned over 
egion on 
speed of 
e end of 
from the 
it 6 a.m. 
-va delta 
- level at 
nt of this 
m, while 
this rise. 
distinct 
as 1.5m 
; (from 6 
stage for 
oken ice 
iphreys- 


STAN- 
IN FOR 
SMALL 


ept. of 


nforma- 
279 540, 
rofiche. 
ef, 3 ap- 


del stu- 
models, 
/ irginia, 
casting, 
stanford 


amflow 
stream- 
ersheds 
Animal 
led data 
atistical 
stream- 
ediction 
| hydro- 
‘he sen- 
yaluated 
onstant, 
0 a high 
ticularly 
; coeffi- 
MANP), 
‘H), and 
ind flow 
S). The 
> the in- 

(CBI), 
o of the 
| value 
Oration 
yn to in- 
e simu- 
ectly to 
in the 
are too 
e model 
‘ocesses 


a. (Seip- 


ADEQUACY OF HYDROLGGIC DATA FOR AP- 
PLICATION IN WEST VIRGINIA, 

West Virginia Univ., Morgantown. 
Research Inst. 

For primary bibliographic entry see Field 7C. 
W78-05931 


Water 


DEVELOPMENT OF A _ SUBSURFACE 
HYDROLOGIC MODEL AND USE FOR IN- 
TEGRATED MANAGEMENT OF SURFACE 
AND SUBSURFACE WATER RESOURCES, 
Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

For primary bibliographic entry sce Field 4B. 
W78-05934 


ESTIMATES OF LOW FLOWS_ USING 
WATERSHED AND CLIMATIC PARAMETERS, 
Stephen F. Austin State Univ., Nacogdoches, TX. 
School of Forestry. 

M. Chang, and D. G. Boyer. 

Water Resources Research, Vol. 13, No. 6, p 997- 
1001, December 1977. 4 fig, 5 tab, 16 ref. OWRT 
A-023-WV A(2). 


Descriptors: *Low flow, *Climatology, *West Vir- 
ginia, Low flow frequency, Statistics, Forecast- 
ing, Watersheds(Basins), Runoff, Rainfall, 
Precipitation(Atmospheric), Droughts, Topog- 
raphy, Temperature, Climates, Rainfall-runoff 
relationships, Mathematical models, 
*Monongahcla watershed(W Va). 


The lowest 7-day streamflows (10-yr return 
period) of 12 Monongahela tributaries in West Vir- 
ginia were estimated from watershed and climatic 
parameters. Of the parameters studied, watershed 
perimeter alone accounted for about 88% of the 
spatial variability of 7-day low flows in a multiple- 
regression analysis. Main channel length and 
watershed form increased the predictability to 
about 95%. Precipitation and temperature parame- 
ters, which were highly correlated with watershed 
elevation and latitude, raised the R sq to 0.999. The 
standard error of estimate was 7.43 cu ft/s, or 
about 30% of the observed mean; this result, an 
order of magnitude smaller than that obtained in 
an earlier study, suggests that meaningful low- 
flow estimates can be obtained from watershed 
parameters alone in a mountainous humid region. 
(Sims-ISWS) 

W78-05944 


GENERATING RAINFALL EXCESS BASED ON 
READILY DETERMINABLE SOIL AND LAN- 
DUSE CHARACTERISTICS, 

Virginia Polytechnic Inst. and State Univ., 
Blacksburg. Dept. of Agricultural Engineering. 

For primary bibliographic entry see Field 2A. 
W78-05945 


THE ANALYSIS OF MULTIVARIATE TIME SE- 
RIES APPLIED TO PROBLEMS IN HYDROLO- 
GY, 

International Inst. of Applied Systems Analysis, 
Laxenburg (Austria). 

J. Ledolter. 

Journal of Hydrology, Vol. 36, No. 3/4, p 327-352, 
February 1978. 21 ref, | append. 


Descriptors: *Hydrology, *Statistical models, 
*Time series analysis, Synthetic hydrology, Equa- 
tions, Mathematical studies, Mathematics, Model 
Studies, Analysis, Stochastic processes, 
*Multivariate time series, Stochastic models, Vec- 
tor process. 


Stochastic models for vector processes, in particu- 
lar the class of multivaritate autoregressive mov- 
ing average models were discussed. Special cases 
of this class have been discussed in the literature 
on synthetic hydrology, and it was shown how 
these results can be brought into a general 
framework. An_ iterative model building 


procedure, consisting of model specification-esti- 
mation-diagnostic checking, was stressed. Results 
on model specification were given, and it was 
shown how partial autocovariance matrices can be 
used to check whether multivariate autoregressive 
models provide adequate representation for 
(standardized) streamflow sequences. Further- 
more, estimation of parameters in multivariate au- 
toregressive moving average models was 
discussed, and it was pointed out that moment 
estimators can be inefficient when moving average 
parameters are present. An approximate maximum 
likelihood estimation procedure was suggested. 
Furthermore, an inconsistency in modelling 
hydrologic seq was pointed out; it was 
shown that, in general, it is not possible to have 
the individual series in a multivariate (first-order) 
autoregressive process follow univariate 
a oye of the same (first) order. (Lee-ISWS) 
78-06102 
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Canterbury Univ., Christchurch (New Zealand). 
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STATISTICAL METHODS IN HYDROLOGY, 
Kentucky Univ., Lexington. Dept. of Agricultural 
Engineering. 

For primary bibliographic entry see Field 7C. 
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COMPUTER MODELLING OF GROUND- 
WATER 13C AND 14C ISOTOPE COMPOSI- 
TIONS, 
Waterloo Univ. 
Sciences. 

E. J. Reardon, and P. Fritz. 

Journal of Hydrology, Vol 36, No 3/4, p 201-224, 
February 1978. 3 fig, 3 tab, 16 ref, 5 append. 


(Ontario). Dept. of Earth 


Descriptors: *Groundwater, *Isotope studies, 
*Carbon, *Computer models, Mathematical 
models, Model studies, Computer programs, 
Water chemistry, Carbon radioisotopes, Car- 
bonate rocks, Carbonates, Carbon dioxide, 
Hydrogen ion concentration, Radioactive dating, 
Hydrology. 


A 13C and 14C isotope subroutine called ISOTOP 
has been written for WATEQF, a FORTRAN IV 
version of the water-analysis treatment program 
(WATEQ) translated and modified from the 
original PLi version. This subroutine performs a 
series of simulations of water samples where 13C 
and 14C data are available by assuming various ini- 
tial pH and -log (P sub C02) values under open- 
system conditions and computing the variation of 
13C of the C02 gas phase to be compared with the 
actual water sample's value and an age for each 
simulation applicd. Some of the models use total 
Ca plus Mg as a measure of whole-rock carbonate 
dissolved under closed-system conditions, while 
other models make corrections for gypsum dis- 
solution and ion-exchange reactions. In additin, 
the subroutine may be used to compute age dif- 
ferences between pairs of water samples along the 
same flow path using congruent and incongruent 
carbonate dissolution models. In the simulations 
applied, carbonate and bicarbonate in pairing and 
complexing were considered. (Sims-ISWS) 
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DETERMINATION OF UNIFORM AND 
GRANULAR AQUIFER CHARACTERISTICS 
BY LINEAR METHODS, 

Gerede Sokat, Ankara (Turkey). 
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Hydrological Sciences Bulletin, Vol 22, No 3, p 
413-419, September 1977. 3 fig, 2 tab. 
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Pumping, Data processing, Graphical methods, 
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movement, Hydrology. 


It is known fact that some methods used in the cal- 
culation of aquifer coefficients for unconsolidated 
formations require the use of semilogarithmic and 
logarithmic papers, and other methods need previ- 
ously prepared tables. In this study, some linear 
methods were considered for the determination of 
aquifer characteristics because of the greater pos- 
sibilities they give for accurate drawing of the 
drawdown/time graph. (Sims-ISWS) 
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CHARACTERISTICS OF THE INTERRELA- 
TION OF SURFACE AND GROUND WATERS 
IN THE KARAKENGIR RIVER BASIN WITH A 
DISTURBED NATURAL REGIME, 

S. P. Rylov. 

Soviet Hydrology, Selected Papers, Vol 15, No 1, 
p 44-49, 1976. 3 fig, 3 tab, 5 ref. Translated from 
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vestigations, Model studies, Recharge, Precipita- 
tion(Atmospheric), Aquifers, Water levels, 
Rivers, Groundwater movement, Infiltration, Sur- 
face waters, Evaporation, Withdrawal, Water 
wells, Hydrology, *USSR. 


The hydrologic and hydrogeological investigations 
performed by the Kazakh Hydrometeorological 
Scientific Research Institute in 1969-1972 in Dz- 
hezdy district of Dzhezkazgan Province made it 
possible to refine and, in some cases, to obtain 
anew the quantitative characteristics of the inter- 
relation of surface and groundwaters. The studies 
were performed 60 km to the north of Dzhezkaz- 
gan within the Aydos brachyanticlinal structure. 
The Karakengir River, which crosses this struc- 
ture, has a basin area of 9380 sq km at the outlet 
gaging station. In the reach within the structure, 
the two-sided floodplain 600-1600 m wide is dis- 
sected by arms and oxbows and the river channel 
consists of a chain of deep (4-6 m) pools. The 
reach studied begins 2 km upstream of the con- 
fluence of Uronsay Ravine, where the gaging sta- 
tion Verkhniy is located, and ends at the gaging 
station Nizhniy in the Aydos village area. To 
determine the losses of Karakengir runoff and the 
recharge of the groundwaters of the structure, the 
following observations and computations were 
performed: the inflow and outflow of water along 
the Karakengir in the reach under study were 
taken into account, precipitation and evaporation 
in the flood plain were determined, and the 
groundwater levels in wells and the magnitude of 
water withdrawal were measured. Meteorological 
observations were made at Aydos station. To 
determine lateral inflow between the reference 
gaging stations, runoff was measured in the mouth 
areas of all ravines. Summer precipitation and the 
maximum water equivalent of snow in the flood 
plain were determined from direct measurements, 
and evaporation from the flood plain was deter- 
mined by establishing and using its dependence on 
the air moisture deficit, according to the GGI-3000 
evaporimeter data. Groundwater-level observa- 
tions were made in 12 wells in the alluvium of the 
Karakengir River and in 30 wells in the remaining 
part of the structure. (Sims-ISWS) 
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South Dakota School of Mines and Technology, 
Rapid City. Dept. of Geology and Geological En- 
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*Groundwater, *Model studies, Mathematical 
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level, Water levels, Storage, Analytical 


techniques, Hydrology. 


A method for evaluating parameters in an equation 
describing groundwater flow in two-dimensional 
Space was presented. The method employs finite- 
difference approximations and the assumption of a 
limit on the local variability of transmissivity or 
hydraulic conductivity. The approach entails a 
systematic minimization of the difference between 
recorded and calculated water levels using the 
Newton-Raphson technique along a path in sucha 
way that the calibrated regions are isolated from 
the rest. Illustrations of the application of this 
scheme are those from an idealistic rectangular 
water-table aquifer and a real water-table aquifer 
system. The method is successful in retrieving the 
true values of parameters provided that the other 
data are accurate. In the case of noisy data, a set 
of parameters capable of faithfully reproducing 
the recorded water levels with minimum deviation 
was obtained. (Sims-ISWS) 
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Geological Survey, Bismarck, 
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SELECTED HYDROLOGIC DATA, PAROWAN 
VALLEY AND CEDAR CITY VALLEY 
DRAINAGE BASINS, IRON COUNTY, UTAH, 
Geological Survey, Salt Lake City, UT. Water 
Resources Div. 
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RECORD OF GROUND-WATER EXPLORA- 
TION AND DEVELOPMENT, 1975-76, MOEN, 
TRUK, EASTERN CAROLINE ISLANDS, 
Geological Survey, Honolulu, HI. 
Resources Div. 
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LAND-SURFACE SUBSIDENCE IN’ THE 
HOUSTON-GALVESTON REGION, TEXAS, 
Geological Survey, Houston, TX. Water 


Resources Div. 

R. K. Gabrysch. 

In: Proceedings of the Anaheim Symposium, 
December 1976: International Association of 
Hydrological Sciences Publication No 121, p 16- 
24, 1976. 5 fig, 7 ref. 
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Aquifer management, Projections, Evaluation, 
Hydrogeology, Harris County(Tex), Galveston 
County(Tex). 


Development of ground water in the Houston-Gal- 
veston region, Texas, began in the 1890's. Pump- 
ing of ground water from the Chicot and Evan- 
geline aquifers for municipal supply, industrial 
use, and irrigation was about 23 cubic meters per 
second by 1974. Pumping of large amounts of 
ground water has resulted in water-level declines 
during 1943-73 of as much as 61 meters in wells 
completed in the Chicot aquifer and as much as 99 
meters in wells completed in the Evangeline 
aquifer. The declines in artesian pressures have 
resulted in pronounced regional subsidence of the 
land surface. The center of subsidence is east- 
southeast of Houston at Pasadena, where as much 
as 2.3 meters of subsidence occurred between 1943 
and 1973. The maximum amount of subsidence 
during 1964-73 was about 1.1 meters. The area in 
which subsidence is 0.3 meter or more has in- 
creased from about 906 square kilometers in 1954 
to about 6,475 square kilometers in 1973. Water 
from Lake Livingston on the Trinity River, about 
97 kilometers east of Houston, will become availa- 
ble in 1976. As a result, it is estimated that ground- 
water pumping will decrease by about 3.1 cubic 
meters per second in the area of maximum arte- 
sian-pressure decline and subsidence. The 
recovery of water levels is expected to decrease 
the rate of subsidence substantially. (Woodard- 
USGS) 
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In: Proceedings of the Anaheim Symposium, 
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A one-dimensional mathematical model that calcu- 
lates idealized aquifer-system compaction and ex- 
pansion has been applied to observed water-level 
fluctuations and to the resulting observed transient 
compaction-and-expansion behavior of a total 
thickness interval at one site in the San Joaquin 
Valley and at several sites in the Santa Clara Val- 
ley, Calif. Values for total cumulative thickness 
(b’sum) of fine-grained interbeds within the con- 
fined aquifer system, the weighted-average 
thickness (b’equiv) of these interbeds, recoverable 
vertical compressibility (S’ske), and the initial dis- 
tribution of preconsolidation pressure - p’max(z, 
0) - must be approximated from field data indepen- 
dently of any subsequent simulation process. Only 
values for vertical components of hydraulic con- 
ductivity (K*) and nonrecoverable compressibility 
(S'skv) are adjusted by trial-and-error to fit calcu- 
lated to observed compaction history. The esti- 
mated values for K’ at the sites studied range from 
1.7 x 10 to the minus 7th power to .0000038 m/day, 
those for S'skv range from .00046 to .0043 m-1, 
and those for S’ske range from .0000072 to .000052 
m-1. For established values of b’sum, b’equiv, and 
p’max(z, 0), carefully evaluated values of K’ and 
S’skv can be used to predict aquifer-system 
behavior with reasonable accuracy over periods of 
several decades. (Woodard-USGS) 
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EFFECT OF SOIL HEAT FLUX ON THE 
WATER BALANCE OF A SMALL 
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Earth Sciences. 
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Hydrological Sciences Bulletin, Vol 22, No 3, p 
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A study of the water balance of the upper River 
Ray basin revealed that calculated soil moisture 
storage exceeds measured storage in winter and 
falls well below it in . The sy i 
seasonal error is of the order + or - 50 mm. Several 
reasons have been proposed which may account 
for some local water balance anomalies. However, 
the reported discrepancies are characteristic of a 
much broader area and are attributed partly to the 
omission of a soil heat storage term (G) from the 
Penman equation. The reported analysis tested 
this hypothesis. Soil heat flux was measured 
directly at the Grendon Underwood climatological 
station and was found to be smal in relation to 
other water balance components. Inclusion of the 
term in the Penman equation was not enough in it- 
self to account for the published seasonal moisture 
anomalies. With a change of neutron probe from 
that used n the earlier study, and inclusion of G in 
the calculations, the 50 mm inbalance can be 
reduced to + 34 mm and -18 mm for the summer 
and winter half years, respectively. (Sims-ISWS) 
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FALLOUT CESIUM-137 IN CULTIVATED AND 
NONCULTIVATED NORTH CENTRAL UNITED 
STATES WATERSHEDS, 

Agricultural Research Service, Oxford, MS. Sedi- 
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STATISTICAL EVALUATION OF RAINFALL- 


SIMULATOR AND EROSION TESTING 
PROCEDURE, 
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EMISSION CHARACTERISTICS OF MOIST 
STRATIFIED STRUCTURES IN THE VHF 
RANGE, 

A. Ye. Popov, Ye. A. Sharkov, T. A. Shiryayeva, 
and V. S. Etkin. 

Sovict Hydrology: Selected Papers, Vol 15, No 1, 
p 15-17, 1976. 3 fig, 6 ref. Translated from 
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Descriptors: *Remote sensing, *Soil moisture, 
*Moisture content, *Theoretical pore rg Radio 
waves, Frequency, Mathematical models, Analy- 
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Wavelengths, Infiltration, Radiation, *USSR, 
*Very high frequency range. 


Radiometric methods are effective for remote 
hydrologic investigations. Unlike infrared 
methods, the effective radio emission layer is 
fairly thick for the VHF range (from several cen- 
timeters to several meters), and therefore, 
radiometric methods can be used not only to de- 
tect subterranean water and ice, but also to study 
the dynamics of water penctration into the soil. 
Theoretical investigation of the ratio emission of 
moist structures is generally limited to the study of 
the simplest h 2 dels. Radio emission 
was analyzed of some more complex moist 
stratified structures and the possibilities of deter- 
mining some hydrologic parameters by the multi- 

-frequency method. Water under a soil layer, 
ice or frozen ground under a soil layer, soil layers 
with different moisture contents, etc., can satisfy 
the adopted idealization (layers with smooth boun- 
daries) under natural conditions. (Humphreys- 
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SOME RESULTS OF MEASUREMENTS OF 
THE RADIO EMISSION OF SOILS USING A 
HIGHLY SENSITIVE AIRCRAFT RADIOME- 
TER WITH A 3-CM WAVE RANGE, 

Ye. A. Bespalova, V. V. Meclent’yev, Yu. I. 
Rabinovich, and V. Yu. Rayzer. 

Sovict Hydrology: Selected Papers, Vol 15, No 1, 
p 18-20, 1976. 3 fig, 5 ref. Translated from 
Transactions of the State Hydrologic Institute 
(Trudy GGI), No 237, p 172-176, 1976. 
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Some results were reported of radiothermal in- 
vestigations of semidesert and swampy regions in 
the lower courses of the Amu-Dar’ya and Ural 
rivers and of a tentative correlation-statistical 
analysis of these regions. In 1973 the radiothermal 
emission of earth covers were investigated from 
an IL-18 aircraft-laboratory with a 3-cm radiome- 
ter. This radiometer is a straight-amplification 
modulation radiometer with four tunneldiode am- 
plifier stages. The normalized spectra of two dif- 
ferent waterlogged areas were very similar qualita- 
tively and also quantitatively in their high-frequen- 
cy portion. In the two areas in question, the 
characteristic dimensions in the fields of radiolu- 
minance temperatures have distinct features: two 
high-frequency peaks, which correspond to fea- 
tures (periodicities) with characteristic dimensions 
of 1.2 and 1.7 km, and two lower-frequency peaks 
with characteristic dimensions of 2.2 and 5 km. 
Another important conclusion follows from analy- 
sis of these spectra: since the records were made 
on flights in different directions, the field of ran- 
dom values of radioluminance temperatures is 
probably spztially isotropic. The main result ob- 
tained is that statistical methods can be used to 
analyze the fields of radioluminance temperatures 
(for aircraft observations), and that they give 


fairly explicit and interpretable results. 
(Humphreys-ISWS) 
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Experimental data showed that the hydraulic 
permeability of soils depends largely on the type 
of soil and its moisture content and varies in time 
and over the area of a basin. The hysteresis of 
moisture conductivity, produced by a change in 
the suction force of the soil during alternation of 
wetting and drying, markedly complicates the de- 
pendence of this coefficient on the soil moisture 
content. An even stronger hysteresis effect is ob- 
served in the moisture characteristic of the soil. 
Numerical experiments showed that the moisture 
diffusion coefficient plays a determining role in 
the description of soil moisture dynamics over a. 
long period. The values of the moisture diffusion 
coefficients for hysteresis conditions were tabu- 
lated. At some instants of time, particularly when 
soil moisture measurements were made directly 
after a rainfall, the middle part of the soil moisture 
profile sometimes has noticeable errors because of 
delays or advances of variations in the profile. 
However, these errors attenuate rapidly. Numeri- 
cal values of the moisture diffusion coefficient 
were tabulated for various points. (Humphreys- 
ISWS) 
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INFILTRATION FORMULA 
CURVE NUMBER, 
Pennsylvania State Univ., University Park. Dept. 
of Civil Engineering. 
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Journal of the Irrigation and Drainage Division, 
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427, December, 1977. 3 fig, 4 tab, 9 ref, 1 append. 


BASED ON SCS 


Descriptors: *Infiltration, *Rainfall-runoff rela- 
tionships, *Soil properties, *Storage capacity, 
*Permeability, Hydrologic cycle, Precipitation ex- 
cess, Runoff coefficient, Hortons Law, Waste 
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An equation for determining infiltration based on 
rainfall, runoff, and soil water storage capacity is 
presented as an alternative to Hortons Law. The 
infiltration equation utilizes United States Soil 
Conservation Service (SCS) runoff equations and 
soil curve numbers. The SCS formula for cumula- 
tive infiltration is dependent upon hydrologic soil 
complex curve numbers, which are based on soil 
permeability and land use, and soil water storage 
capacity. The infiltration equation based on the 
SCS formula is used to determine the cumulative 
infiltration as a function of soil characteristics and 
antecedent infiltration. The equation is reported to 
be adaptable to computer models and to eliminate 
the need for extensive on-site field tests because 
of the SCS soil properties and curve numbers 
used. (Lisk-FIRL) 
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Soil Science. 
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RUSSIAN), 

Moscow State Univ. (USSR). Dept. of Physics; 
and Moscow State Univ. (USSR). Depi. of Soil 
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V.E. Korenevskaya, V. I. Duda, I. S. Reshetova, 
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The flooding of derno-podzolic soils by waters of 
the Mozhaisk Reservoir, USSR is accompanied by 
a total rebuilding of complex biological processes 
in the soils; the quantity of aerobic microorgan- 
isms decreases, as revealed on various nourishing 
substrates; the quantity of anaerobic microorgan- 
isms grown on soil agar increases; the activity of 
nitrification bacteria is suppressed; the activity of 
catalase, urease and invertase decreases. The in- 
tensity of respiration in fresh samples at high 
moisture is higher in a flooded soil. In preliminary 
dryed samples the intensity of respiration in the 
moisture interval from 30-100 relative per cent is 
considerably higher in unflooded derno-podzolic 
soils in the flooded ones.--Copyright 1977 Biologi- 
cal Abstracts, Inc. 
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Blacksburg. Dept. of Agronomy. 

For primary bibliographic entry see Field SB. 
W78-05881 


BEHAVIOR OF ANIONIC SURFACTANTS IN A 
SOIL-SEWAGE EFFLUENT SYSTEM, 
Agricultural Research Organization, Bet Dagan 
(Israel). Inst. of Soils and Water. 

For primary bibliographic entry. see Field 5B. 
W78-05900 


IMPROVING SUBSURFACE 
SYSTEM PERFORMANCE, 
Agricultural Research Center, Beltsville, MD. 
For primary bibliographic entry see Field SE. 
W78-05901 


DISPOSAL 


NITRATE LEACHING DURING LONG-TERM 
SPRAY IRRIGATION FOR TREATMENT OF 
SECONDARY SEWAGE EFFLUENT ON 
WOODLAND SITES, 

Pennsylvania State Univ., University Park. Dept. 
of Agronomy. 

For primary bibliographic entry see Field 5B. 
W78-05903 


APPLICATION OF HEAT-FLOW TEMPERA- 
TURE MODEL FOR REMOTELY ASSESSING 
NEAR SURFACE SOIL MOISTURE BY THER- 
MOGRAPHY, 

South Dakota State Univ., Brookings. Dept. of 
Physics. 

J. A. Tunheim. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 616, 
Price codes: A03 in paper copy, AOI in microfiche. 
South Dakota Water Resources Research In- 
stitute, Brookings , Completion Report, November 
1977. 44 p, 11 fig, 14 tab, 15 ref, append. OWRT A- 
053-SDAK(1). 14-31-0001-6043. 


Descriptors: Groundwater, *Thermography, Ther- 
mal prospecting, *Saline seeps, *Soil tempera- 








Field 2—WATER CYCLE 
Group 2G—Water In Soils 


tures, *Soil moisture, *Remote -sensing, Soil 
rofile, Seepage, Model studies, Thermometers, 
nstrumentation. 


Experimental and theoretical investigations were 
carried out relating to the detection and mapping 
of near-surface groundwater by the use of remote 
sensed thermal emittance data (thermography). 
The specific focus of the study was the detection 
of saline seeps in their pre-emergence stages. Soil 
temperature profiles, water table depths and other 
pertinent data were collected in two potential seep 
areas. The data were related to thermal emittance 
acquired during three aircraft flights and results 
were used to modify a theoretical model. Recom- 
mendations were also made for scheduling ther- 
mography flights. Conclusions are: (1) Thermog- 
raphy flights for the detection of potential scep 
areas should be scheduled in early spring or late 
fall to avoid heavy crop cover. They should also be 
scheduled early in the night since thermal 
emittance and shallow soil temperatures correlate 
best with water table depths at this time. (2) The 
purely conduction model previously proposed for 
relating soil temperature patterns to the presence 
of near surface groundwater is not valid in the case 
of saline seeps. Thus any model relating thermal 
emittance to a potential saline seep must consider 
other factors such as differences in soil moisture. 
(Wiersma-South Dakota) 

W78-05932 


PHOSPHORUS DYNAMICS IN SOILS _IR- 
RIGATED WITH MUNICIPAL WASTEWATER, 
Purdue Univ., Lafayette, IN. Water Resources 
Research Center. 

For primary bibliographic entry see Field 5D. 
W78-05937 


DETERMINATION OF SOIL HUMUS CON- 
TENT WHEN CONDUCTING FIELD EXPERI- 
MENTS ON ERODED SOILS, (IN RUSSIAN), 
Moscow State Univ. (USSR). Faculty of Geog- 
raphy. 

M.N. Zaslavskii, and A. B. Levin. 

Pochvovedenie 6, p 138-146, 1976. 


Descriptors: *Soil erosion, 
Geomorphology, Cover crops, 
Lithology, Morphology, Soils. 


*Humans, 
Heterogeneity, 


Fields experiments on slopes demand a prelimina- 
ry study of geomorphological, lithological and soil- 
genetic conditions, and a thorough investigation of 
soil cover heterogeneity in respect to soil erodibili- 
ty. This depends on the relationship between rela- 
tive decrease in soil humus content and crop. The 
study of the soil cover structure on slopes helps 
make a right choice of the field plot and accounts 
for the effect of the heterogenous distribution of 
eroded soils on experimental results.--Copyright 
1977, Biological Abstracts, Inc. 

W78-05943 


EFFECT OF LAND DISPOSAL APPLICATIONS 
OF MUNICIPAL WASTES ON CROP YIELDS 
AND HEAVY METAL UPTAKE, 

National Fertilizer Development Center, Muscle 
Shoals, AL. 

For primary bibliographic entry see Field 5B. 
W78-05985 


USE OF CLIMATIC DATA IN ESTIMATING 
STORAGE DAYS FOR SOILS TREATMENT 
SYSTEMS, 

Environmental Data Service, Asheville, NC. 

For primary bibliographic entry see Field 5E. 
W78-05993 


ENGINEERING AND PEDOLOGICAL PROPER- 
TIES OF SOILS AS THEY AFFECT SOIL 
ERODIBILITY, 

California Univ., Davis. Dept. of Land, Air, and 
Water Resources; and California Univ., Davis. 
Dept. of Civil Enginecring. 

M. Singer, J. Blackard, E. Gillogley, and K. 
Arulanandan. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 856, 
Price codes: A03 in paper copy, AOI in microfiche. 
Technical Completion Report, Contribution No. 
166, Water Resources Center, January 1978. 32 p, 
18 fig, 17 tab, 59 ref. (Project UCAL-WRC-W- 
502). 


Descriptors: *Erosion, *Erosion rates, *Mulching, 
Soil management, *Soil erosion, *Soil physical 
properties, Sediments, *Vegetation effects, Soil- 
water-plant relationships, Soil chemical proper- 
ties, *California, Cover crops. 


This study evaluated the erodibility of three major 
range soils through field study. A_ persistent 
drought during the study period prevented the col- 
lection of meaningful data from the field plots. 
Rainfall from a small laboratory simulator was 
used to evaluate the relative erodibilities of eight 
extensive California soils. The physical, chemical, 
and engineering properties of these soils were 
determined in the laboratory and related to the 
relative erodibility of the soils. Critical shear 
stress, SAR, and dithionite iron content are three 
measureable properties of soils found to be impor- 
tant in determining their relative erodibility. The 
relationship between mulch cover percentage and 
sediment in surface runoff from simulated rainfall 
was also studied for oat, straw, oak leaf, and 
redwood litter mulches. A single model was insuf- 
ficient to accurately show the relationship 
between soil cover percentage and soil loss. The 
relationship between soil cover percentage and 
soil loss was generally parabolic but this does not 
include soil splash. (Snyder-Calif, Davis) 
W78-06036 


FUNDAMENTAL STOCHASTIC MODELS OF 
THE TRANSPORT OF WATER AND SOLUTES 
THROUGH SATURATED AND UNSATURATED 
POROUS MEDIA, 

Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 

V. K. Gupta, G. Sposito, and R. N. Bhattacharya. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 772, 
Price codes: A03 in paper copy, AOI in microfiche. 
Completion Report, December 1977. 47 p, 42 ref. 
OWRT B-052-ARIZ(3), 14-34-0001-7136. 


Descriptors: Porous media, Model studies, 
Solutes, *Solute transport, *Soil water movement, 
Markov processes, Theoretical studies, 
*Stochastic models, *Transport models(Soils). 


The theories that have been employed to derive 
the macroscopic partial differential equations that 
describe solute transport through porous media 
are reviewed critically. These foundational theo- 
ries may be grouped into three general classes: (1) 
approaches based in fluid mechanics, (II) ap- 
proaches based in the theory of Markov 
processes, and (III) approaches based in a formal 
analogy between statistical thermodynamics and 
hydrodynamic dispersion. The theories of Class I 
are open to serious question, among other things 
because of their use of highly artificial models of 
porous media and because of their tacit and un- 
proved assumption that solutions of the equations 
of fluid mechanics exist at the pore level. The 
theories of Class II tend to suffer from the absence 
of a firm dynamical basis for the stochastic pro- 
perties they attribute to the velocity of a solute 
molecule. The theories of Class III can be either 
purely formal in nature, with an unclear physical 
content, or equivalent to well known 
phenomenological theories that make use of the 
analogy between heat and matter flow at the 





macroscopic level. None of the existing founda. 
tional theories has yet achieved its objective of 
deriving in a physically meaningful and mathe. 
matically rigorous fashion the macroscopic dif. 
ferential equations of subsurface solute transport 
theory. 

W78-06064 


SEASONAL NUTRIENT AND SODIUM ACCU. 
MULATION IN THE MACROPHYTE PON. 
TEDERIA CORDATA, 

ye Univ., Ottawa (Ontario). Dept. of Biolo- 


For primary bibliographic entry see Field 21. 
W78-06085 


SEEPAGE FROM A TRAPEZOIDAL AND A 
RECTANGULAR CHANNEL USING VARIA. 
TIONAL INEQUALITIES, 

California Univ., Santa Barbara. Dept. of 
Mechanical and Environmental Engineering. 

For primary bibliographic entry see Field 4B. 
W78-06098 


THE INFILTRATION CYLINDER: SOME COM. 
MENTS ON ITS USE, 

Dundee Univ. (Scotland). Dept. of Geography. 

A. S. Tricker. 

Journal of Hydrology, Vol. 36, No. 3/4, p 383-391, 
February 1978. 5 fig, 3 tab, 10 ref. 


Descriptors: *Infiltrometers, *Infiltration, 
*Laboratory tests, Seepage, Permeability, Soils, 
Data processing, Regression analysis, Soil 
science, Soil water, Soil water movement, 
Cylinder infiltrometets. 


Values of infiltration capacity obtained from 
cylinder infiltrometers are always distorted 
because of the lateral seepage of water. Recom- 
mendations were made as to the best size of 
cylinder to achieve reasonable accuracy with a 
small demand for water supply. Laboratory ex- 
perimeits were described also, from which an 
equation to correct measured infiltration capaci- 
ties for lateral seepage was derived and tested. 
(Sims-ISWS) 

W78-06103 


PACKING AND ANGLE OF REPOSE OF NATU: 
RALLY SEDIMENTED FINE SILICA SOLIDS 
IMMERSED IN NATURAL AQUEOUS ELEC: 
TROLYTES, 

Imperial Coll. of Science and Technology London 
(England). Dept. of Civil Engineering. 

For primary bibliographic entry see Field 2J. 
W78-06106 


FACTORS INFLUENCING THE CRUST TEST 
FOR IN SITU MEASUREMENT OF HYDRAU- 
LIC CONDUCTIVITY, 

Wisconsin Univ.- Madison. Dept. of Soil Science. 
F. G. Baker. 

Soil Science Society of America Journal, Vol. 41, 
No. 6, p 1029-1032, November-December 1977. | 
fig, 5 tab, 14 ref. EPA R802874. 


Descriptors: *Hydraulic conductivity, 
*Permeability, *On-site investigations, Soil water, 


Soil water movement, Soils, Soil properties, Soil 


physics, Soil physical properties, Testing, Testing 
procedures, Soil science, Crust tests. 


Field trials using the crust test were used to deter- 
mine the influence of five parameters on the satu- 
rated and unsaturated hydraulic conductivity 
values measured on two soils of different struc- 
ture. These factors were: (1) the diameter, (2) the 
height of the soil pedestal used in the test, (3) the 
degree of soil wetness at which k was measured, 
(4) soil structure, and (5) operator effects. Diame- 
ter and height were found to strongly affect mea- 
surement when they had low values. These two 
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design factors were dependent on the wetness and 


structure of the soil. Operator differences were 
small. (Sims-ISWS) 
W78-06109 


SOLUTE DISTRIBUTION PROFILES COM- 
PUTED WITH STEADY-STATE AND 
TRANSIENT WATER MOVEMENT MODELS, 
New Mexico State Univ., University Park. Dept. 
of Agronomy. 

P. J. Wierenga. 

Soil Science Society of America Journal, Vol 41, 


No 6, p 1050-1055, November-December 1977. 8 
fig, 23 ref. EPA S-803156. 


Descriptors: *Hydraulic conductivity, *Solutes, 
*Soil water movement, *Model studies, Mathe- 
matical models, Moisture content, Pressure head, 
Fertilizers, Pesticides, Salts, Irrigation, Disper- 
sion, Analytical techniques, Soil water, Soil 
physics, Soil science, Miscible displacement, 
Finite difference analysis. 


A comparison was made between two numerical 
models for simultancous movement of water and 
salts in soil profiles. In the first model, the water 
content and flux were constant during irrigation 
with time or depth (steady-state model). In the 
second modcl, the water contents and fluxes 
changed with time and depth following each infil- 
tration according to the hydraulic properties of the 
soil (transient model). From a comparison between 
data obtained with the two models, it was shown 
that both techniques yield comparable results 
when concentrations are plotted versus cumula- 
tive drainage. Measured effluent concentration 
distributions from columns periodically irrigated 
with labeled water also compared well with ef- 
fluent concentation distributions computed with 


the steady-state model. (Sims-ISWS) 
W78-06110 


HIGHWAY OPERATION AND PLANT 
DAMAGE-DATA APPENDIX (SOIL CHEMIS- 
TRY, SALT APPLICATION, OZONE, 
PRECIPITATION), 

California State Dept. of Transportation, Sacra- 
mento. Transportation Lab. 

For primary bibliographic entry see Field 4C. 
W78-06131 


THE EFFECT OF THE SPRAY IRRIGATION OF 
SECONDARY TREATED EFFLUENT ON THE 
VEGETATION, SOILS AND GROUNDWATER 
QUALITY IN A NEW JERSEY PINE BARRENS 
HABITAT, 

Rutgers - The State Univ., New Brunswick, NJ. 
For primary bibliographic entry sce Field 5B. 
W78-06135 


SEWAGE SLUDGE-SOIL SYSTEMS: A STUDY 
OF METAL FORMS AND EFFECT OF METALS 
ON CARBON AND NITROGEN TRANSFORMA- 
TIONS, 

Purdue Univ., Lafayette, IN. 

For primary bibliographic entry sce Field 5C. 
W78-06139 


EFFECTS OF ANAEROBICALLY DIGESTED 
MUNICIPAL SEWAGE SLUDGE APPLICATION 
ON CHEMICAL PROPERTIES OF SELECTED 
SOILS WITH EMPHASIS ON DISTRIBUTION 
OF ZINC AND CADMIUM FORMS, 

Cornell Univ., Ithaca, NY. 

For primary bibliographic entry sce Field 5B. 
W78-06173 


2H. Lakes 


PRIMARY PLANKTON PRODUCTION IN 
LAKE BAIKAL, (IN RUSSIAN), 
Akademiya Nauk SSSR, 
Zoologicheskii Inst. 

For primary bibliographic entry see Field SC. 
W78-05709 


Leningrad. 


PLANNING METHODOLOGY FOR ANALYSIS 
AND MANAGEMENT ON LAKE EUTROPHICA- 
TION, 

Yale Univ., New Haven, CT. School of Forestry 
and Environmental Studies. 

For primary bibliographic entry see Field 5C. 
W78-05715 


DYNAMICS OF THE BACTERIOPLANKTON 
POPULATION IN THE UCHINSKOYE RESER- 
VOIR, (IN RUSSIAN), 

Moscow State Univ. (USSR). 

For primary bibliographic entry see Field SC. 
W78-05729 


THE PRIMARY PRODUCTION OF 
PHYTOPLANKTON IN EXPERIMENTS ON 
BIOMONITORING AT THE UCHINSKOYE 
RESERVOIR, (IN RUSSIAN), 
Moscow State Univ. (USSR). 
Hydrobiology. 

For primary bibliographic entry see Field SC. 
W78-05733 


Dept. of 


PERACARIDA FROM LAKE DUSYA (BALTIC 
SEA BASIN) (IN RUSSIAN), 

Akademiya Nauk Litovskoi SSR, Vinius. Inst. 
Zoologii i Parazitologii. 

For primary bibliographic entry see Field 5C. 
W78-05737 


SOME TABLES AND REMARKS CONCERNING 

THE PELAGIC CRUSTACEAN-ASSOCIATION 

= — CONSTANCE 1952-1962, (IN GER- 
A )» 

Staatliches Inst. fuer Seenforschung und Seenbe- 

wirtschaftung, Konstanz (West Germany). Abt. 

Max Auerbach-iInst. 

For primary bibiiographic entry see Field SC. 

W78-05747 


REMOTE SENSING OF LAND USE AND 
WATER QUALITY RELATIONSHIPS-WISCON- 
SIN SHORE, LAKE MICHIGAN, 

Cold Regions Research and Engineering Lab., 
Hanover, NH. 

For primary bibliographic entry see Field 5A. 
W78-05749 


GREAT LAKES FISH EGG AND LARVAE 
IDENTIFICATION: PROCEEDINGS OF A 
WORKSHOP, APRIL 19-21, 1976, ANN ARBOR, 
MICHIGAN. 

National Power Plant Team, Ann Arbor, MI. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-260 772, 
Price codes: All in paper copy, AOI in microfiche. 
Report FWS/OBS, 1976. 220 p, 4 append. Edited 
by J. Boreman. 


Descriptors: *Great Lakes, *Fish eggs, *Larvac, 
*Bibliographies, Fish, Growth stages, Classifica- 
tion, *Fish taxonomy, Reviews, Faunal lists, Dis- 
tribution, Abundance, Methodology, Analytical 
techniques, Spawning, Life history studies, 
Morphology, Terminology, Basic data collections. 


A workshop on identifying Great Lakes fish eggs 
and larvae was sponsored April 19-21, 1976 in Ann 
Arbor, Michigan by the National Power Plant 
Team of the U.S. Fish and Wildlife Service. Six 


WATER CYCLE—Field 2 
Lakes—Group 2H 


workshop papers include: (1) the current level of 
published taxonomic information, including a 377- 
entry annotated bibliography and a summary table 
showing gaps in the literature; (2) complete fish 
species checklists for the five Great Lakes, with 
an indication of abundance and commercial, sport, 
and forage importance; (3) an illustrated identifica- 
tion key to the eggs and larvae of the 26 families of 
fish in the Great Lakes; (4) research problems of 
fish egg and larvae studies; (5) proposed ter- 
minology system for larval fish phases; and (6) 
detailed descriptions of the larvae of seven fish 
species common to southeastern Lake Michigan, 
with notes on relative abundance, egg size, and 
spawning periods. Four working group reports 
deal with; (1) determination of taxonomic informa- 
tion gaps of highest priority; (2) current and poten- 
tial identification tools; (3) relative value of 
characteristics used for identification, and their 
variability in the literature; and (4) identification of 
a reference collection, with recommendations for 
a coordination center for the Great Lakes. (See 
W78-05754 thru W78-05758) (Lynch-Wisconsin) 
W78-05753 


CURRENT LEVEL OF TAXONOMIC INFOR- 
MATION ON GREAT LAKES FISH EGGS AND 
LARVAE, 

State Univ. of New York at Syracuse. Dept. of 
Forest Zoology. 

R. G. Werner. 

In: Great Lakes Fish Egg and Larvae Identifica- 
tion: Proceedings of a Workshop, April 19-21, 
1976, Ann Arbor, Michigan, P. 6-18. 1 tab, 2 ref. 


Descriptors: *Fish eggs, *Great Lakes, *Larvae, 
*Fish taxonomy, *Bibliographies, Reviews, Fish, 
Growth stages, Classification, Basic data collec- 
tions. 


A 377-entry annoateted bibliography of literature 
relevant to fish eggs and larvae of the Great Lakes 
is presented, and gaps in the literature indicated. 
There are descriptions of egg and larval stages for 
only about 34% of Great Lakes fish species while 
an additional 28% have only one of the two stages 
described; the remaining 38% have no description. 
Of existing descriptions many are incomplete, and 
may not be comparable among species. Although 
an unidentified specimen may appear to match a 
description, lack of descriptions for closely-re- 
lated species makes positive identification im- 
possible. A two-step solution of the problem is: (1) 
compile descriptive material from the literature as 
a short-term identification aid to the field in- 
vestigator, and (2) establish a long-term program 
to encourage comprehensive investigations into 
limited tasonomic groups. When sufficient addi- 
tional research has been completted, an identifica- 
tion dye can be developed. Descriptions should be 
standardized to enable comparison of species. In 
addition to the extensive bibliograhy, a summary 
table arranged by species in included listing 
references for eggs and larvae descriptions. The 
bibliography itself is arranged taxonomically, and 
is considered relatively complete by the author. 
(See also W78-05753), (Lynch-Wisconsin) 
W78-05754 


FISH INHABITING U.S. WATERS OF THE 
GREAT LAKES, WITH INDICATIONS OF 
THEIR RELATIVE ABUNDANCE AND OF 
THEIR IMPORTANCE AS COMMERCIAL, 
SPORT, OR FORAGE SPECIES, 

National Marine Fisheries Service, Ann Arbor, 
MI. Great Lakes Fishery Lab. 

L. Emery. 

In: Great Lakes Fish Egg and Larvae Identifica- 
tion: Proceedings of a Workshop, April 19-21, 
1976, Ann Arbor, Michigan, p. 19-25. 9 ref. 


Descriptors: *Fish, *Great Lakes, *Faunal lists, 
*Abundance, United States, Animal populations, 
Lake Michigan, Lake Superior, Lake Huron, Lake 
Eric, Lake Ontario, Distribution, Forage fish, 
Commercial fish, Sport fish. 








Field 2—WATER CYCLE 
Group 2H—Lakes 


A literature survey was used to construct complete 


checklists of fish species for each of the Great © 


Lakes, presented in an appendix to this report. 
Each species’ abundance was classified as: (1) 
common: (2) uncommon, although formerly com- 
mon; or (3) uncommon, past and present. Species 
which have not been recorded in the last ten years 
were excluded from the lists. A species was clas- 
sified as common if it occurs in any substantial 
portion of the lake; included as all fish of commer- 
cial importance and most of those important as 
sport or forage fish. Category 3 fish are generally 
only marginal inhabitants, residing primarily in 
tributaries. Fish species important as commercial, 
sport, or forage fish were do designated. A com- 
mercially important fish was defined as one with a 
production of at least 5,000 Ibs in 1974. Only com- 
mon names are given for the fish. (Sce also W78- 
05753) (Lynch-Wisconsin) 

W78-05755 


FISH EGG AND LARVAE STUDIES: SOME 
PROBLEMS AND RECOMMENDED SCLU- 
TIONS, 

Maryland Univ., Solomons. Chesapeake Biologi- 
cal Lab. 

J.D. Hardy, Jr. 

In: Great Lakes Fish Egg and Larvae Identifica- 
tion: Proceedings of a Workshop, April 19-21, 
1976, Ann Arbor, Michigan, p. 32-40. 


Descriptors: *Fish eggs, *Larvae, *Methodology, 
Analytical techniques, *Research equipment, 
Reviews, Growth stages, Laboratory equipment, 
Spawning, Fish, Life history studies, Publications, 
Preservation, Illustration techniques, Specimen 
collections. 


Difficulties encountered by researchers studying 
fish eggs and larvae are discussed, including; (1) 
library research, (2) rearing of fish eggs and lar- 
vae, (3) maintaining a specimen collection, and (4) 
publication. Eight problems involved with biblio- 
graphic research are defined: missed references, 
errors introduced by reviewers, information gaps 
in reviews, misquoted data, misidentifications, 
misuse of the term ‘life history,’ misleading titles, 
and changes in life history terminology. For egg 
and larvae rearing, a brief description is given of a 
circular constant flow embryological module, con- 
sisting of a wading pool with a trash can in the mid- 
dle, a pump, and some water. A mobile unit is 
being developed. Fish eggs have traditionally been 
preserved in buffered formalin, but other fixatives 
are preferred for certain purposes. For illustra- 
tions using electron scanning, eggs should be 
preserved in gluteraldehyde, and for electrophore- 
sis, 2-phenoxyethanol is suggested. More use 
should be made of color in illustrating. A 
microscope should become a standard field tool 
for pigment observations prior to preservation of 
larvae specimens. Larvae should be preserved in 
2-phenoxyethanol; electrophoresis, clearing, and 
staining are useful for identification. Despite the 
value of preservation, live eggs are nevertheless 
preferable for study. In publishing, a loose-leaf 
format should be considered. (See also W78- 
05753) (Lynch-Wisconsin) 

W78-05756 


TERMINOLOGIES FOR INTERVALS OF LAR- 
VAL FISH DEVELOPMENT, 

Colorado State Univ., Fort Collins. Dept. of 
Fishery and Wildlife Biology. 

D. E. Snyder. 

In: Great Lakes Fish Egg and Larvae Identifica- 
tion: Proceedings of a Workshop, April 19-21, 
1976, Ann Arbor, Michigan, p. 41-60. | fig, 1 tab, 
41 ref. 


Descriptors: *Larvae, *Fish, *Growth stages, 
*Life History studies, *Terminology, Analytical 
techniques, Methodology, Morphogenesis, Fins, 
Animal growth, Morphology. 


Several terminology systems for larval fish phases 
are reviewed, and a new standardized system is 
recommended, based on four phases: (1) larva, (2) 
protolarva, (3) mesolarva, and (4) metalarva. The 
phases are based on the morphogenesis of the 
median finfold and fin elements (spines, and rays); 
paired fins are included in the definition of the last 
phase. The larval phase is characterized by obvi- 
ous fin morphogenesis following hatching or par- 
turtion, ending immediately before: (1) the last fin- 
fold and atrophying fins are adsorbed beyond 
recognition; (2) the full complement of distinct fin 
elements (spines and rays) become apparent in all 
fins; and (3) principal ray segmentation becomes 
apparent in all fins. This phase may be absent in 
some fish. In the protolarval phase distinct median 
fin elements (dorsal, anal, or caudal spines or rays) 
are not yet apparent. In the mesolarval phase at 
least one but not the full complement is present 
and the adult possesses pelvic fins, the pelvic buds 
or fins are not yet apparent. The metalarval phase 
is characterized by the presence of the full com- 
plement of distict principal rays in the median fins 
and, if the adult possesses pelvic fins, the pelvic 
buds or fins are apparent. Thirteen terminology 
systems are reviewed in this paper, and a term 
frequency table is given. (See also W78-05753) 
(Lynch-Wisconsin) 

W78-05757 


IDENTIFICATION OF LARVAL FISHES 
TAKEN FROM THE INSHORE WATERS OF 
SOUTHEASTERN LAKE MICHIGAN NEAR 
THE DONALD C. COOK NUCLEAR PLANT, 
1973-1975, 
Michigan Univ., 
Research Div. 

J. A. Dorr, III, D. J. Jude, F. J. Tesar, and N. J. 
Thurber. 

In: Great Lakes Fish Egg and Larvae Identifica- 
tion: Proceedings of a Workshop, April 19-21, 
1976, Ann Arbor, Michigan, p 61-82. 3 fig, 8 tab, 14 
ref. 


Ann Arbor. Great Lakes 


Descriptors: *Fish, *Larvae, *Lake Michigan, 
*Nuclear powerplants, Entrainment, Fish eggs, 
Spawning, Great Lakes, Nearshore zones, 
Michigan, Species composition, Sampling, 
Alewife, Spottail shiner, Rainbow smelt, Yellow 
perch, Trout-perch, Jonny darter, Slimy sculpin, 
Basic data collections. 


Characteristics of the larvae of seven fish species 
common to southeastern Lake Michigan are 
described as an aid to identification. Larvae 
described are: alewife (Alosa pseudoharengus), 
spottail shiner (Notropis hydsonius), rainbow 
smelt (Osmerus mordax), yellow perch (Perch 
flavescens), trout-perch (Percopsis 
omiscomaycus), Johnny darter (Etheostoma 
nigrum), and slimy sculpin (Cottus cognatus). 
Bloaters and white suckers are found, but spawn 
outside the study area. About 2000 specimens 
were collected between 1973-75 at open lake sta- 
tions and intake/discharge forebays of the Donald 
C. Cook Nuclear Plant near Bridgman, Michigan. 
As many as 20 million eggs are calculated to have 
been entrained by the plant in a single day. Larval 
samples were collected with a 361-micrometer 
mesh plankton net, concentrated in 0.5-liter jars, 
and preserved in 10% formalin. Larval identifica- 
tion was made using abund /distribution infor- 
mation for adult fish, identification keys and 
descriptive literature, comparison with known 
specimens, rearing of larvac, and assistance from 
outside investigators. Adult fish sampling was con- 
ducted concurrently. Alewife constituted 73% by 
number of the adult fish catch, and 72% of the lar- 
val catch, followed by spottail shiners (15%, 21%), 
rainbow smelt (7%, 5%), yellow perch (3%, 2%), 
trout-perch (2%, 0.2%), Johnny darter (0.2%, 
0.1%), and slimy sculpin (0.1%, 0.1%). Spawning 
period and egg size charts are included. (Sec also 
W78-05753) (Lynch-Wisconsin) 

W78-05758 








OBSERVATIONS OF LONG NONLINEAR IN. 
TERNAL WAVES IN A LAKE, 

De; ent of the Environment, Victoria (British 
Columbia). Inst. of Ocean Sciences. 

D. M. Farmer. 

Journal of Physical Oceanography, Vol 8, No 1, p 
63-73, January 1978. 11 fig, | tab, 20 ref. 


Descriptors: *Internal waves, *Lakes, *On-site in- 
vestigations, *Canada, Temperature, Water tem- 
perature, Instrumentation, Winds, Waves(Water), 
Storm surge, Surges, Currents(Water), Current 
meters, Data collections, Data processing, Lim- 
nology, *Babine Lake(British Columbia). 


Described in this paper were observations of large- 
amplitude, long internal waves in Babine Lake, 
British Columbia. A unique feature of the observa- 
tions is that they were taken simultaneously at 
several different points along the major axis, 
which permits study of the formation and sub- 
sequent development of individual waves as they 
travel along the lake. The waves typically begin as 
depressions on the thermocline at the south end 
following strong westerly winds directed along the 
lake’s major axis. A bend in the southern part of 
the lake, together with the influence of surround- 
ing mountains, can introduce a divergence in the 
longitudinal component of the wind stress, which 
in turn produces a thermocline elevation. These 
two effects then combine to form a northward 
traveling surge. Subsequent modification of the 
waveform was interpreted in terms of nonlinear 
steepening and dispersion. (Sims-ISWS) 
W78-05771 


REMOTE DETERMINATION OF THE CON- 
CENTRATION OF SUSPENDED PARTICLES IN 
THE WATER OF RESERVOIRS ON THE BASIS 
OF MEASUREMENTS OF SPECTRAL LU- 
MINANCE COEFFICIENTS, 

L. V. Semenchenko, L. V. Bakhareva, and A. G. 
Kal’ko. 

Soviet Hydrology: Selected Papers, Vol 15, No 1, 
p 12-14, 1976. 3 fig, 1 tab, 6 ref. Translated from 
Transactions of the State Hydrologic Institute 
(Trudy GGI), No 237, p 65-70, 1976. 


Descriptors: *Suspended solids, *Remote sensing, 
*Reservoirs, *Optical properties, Reflectance, 
Laboratory tests, Measurements, Silts, Sands, 
Spatial distribution, Distribution patterns, Analyti- 
cal techniques, Instrumentation, Water quality, 
Foreign research, Pollutant identification, *USSR. 


Simultaneous measurements of the concentration 
of suspended particles in water and of the spectral 
luminance coefficients were performed in 1966-69 
in three reservoirs: Kayrakkum, Dubossary, and 
Mingechaur. These reservoirs have a different 
hydrologic regime and a different composition of 
suspended matter. Fine fractions typically 
predominate in the suspended matter, and its 
reflectivity in the Kayrakkum Reservoir is higher 
by a factor of 3 than that in the Dubossary Reser- 
voir and by a factor of 2 than in the Mingechaur 
Reservoir. The suspended particle concentration 
in the water varied within broad limits, from 2 to 
800 g/cum. The relative error in its determination 
was 15-20%. The depth of visibility of a white disk 
varied from 4 m to 10 cm. The coefficients of spec- 
tral luminance of the reservoirs were measured 
with an IFT-19 hydrophotometer. Correlation 


equations obtained can be used for remote deter- | 


mination of the suspended particie concentration 
in reservoirs from the measured coefficients of 
their spectral luminance. (Humphreys-ISWS) 
W78-05790 


CHEMICAL SYSTEMS MONROE RESERVOIR, 
INDIANA, 

Indiana Univ., Bloomington. Dept. of Geology. 

M. J. Graham. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 634, 
Price codes: A07 in paper copy, AO1 in microfiche. 
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Masters of Arts Thesis, August, 1977. 131 p, 23 
3 tab, 21 ref, 2 append. OWRT B-074- INDG), 
TE31-0001-5143," 


Descriptors: *Chemical analysis, *Discharge mea- 
surement, *Dissolved solids, *Discharged(Water), 
*Indiana, “Stratification, Ion transport, Ions, 
Reservoirs, Streams, Streamflow, Turnovers, 
Chemical stratification, Dry seasons, Wet 
seasons, Input streams, Flushing, Dissolved solids 
concentration, Ion concentration, *Monroe Reser- 
voir(IND), Salt Creek, Stephens Creek. 


The chemical nature of the input streams (the 
North, Middle and South Forks of Salt Creek and 
Stephens Creek) to Monroe Reservoir was 
analyzed; the input flow was measured at four 
steam gauging stations. Samples were collected at 
different flow reg and analyzed for tempera- 
‘ure, pH, conductivity, dissolved oxygen, alkalini- 
ty, hardness, turbidity, suspended sediment, Cl(-), 
POA(---), SO4(--), NO3(-), Ca(++), Mg(++), 
K(+), and total Fe. Of the 3 forks of Salt Creek, 
there are no significant differences between the 
North and South Forks in mean chemical concen- 
trations. The Middle Fork is higher in Mg(+ +), 
and SO4(--) and lower in Cl(-) than the other forks. 
There is no difference between the major inputs in 
terms of mean nutrient concentration (phosphate 
and nitrate). Major cations and bicarbonates 
decrease with increasing discharge; nitrates, 
sulphates, and chlorides are not related to 
discharge. Phosphate and suspended sediment in- 
crease exponentially with discharge; by con- 
trolling sediment and phosphate input during 
periods of high discharge, the overall input of 
these factors can be greatly reduced. The two pri- 
mary source basins which discharge into the reser- 
voir are described and differ only in Ca(+ +) mean 
concentrations. Wet and dry hydrologic periods, 
with water replacement times of 4.3 months and 
21.3 months respectively, were studied. The dry 
season is characterized by low input flow and lake 
stage, high concentrations of total dissolved solids 
and ions, little exchange of water through the 
reservoir, and water stratification lasting for about 
one-third of the year. The wet season begins after 
turnover and a large input of water with low total 
dissolved solids enters the reservoir. The chemical 
system may be flushied during the short replace- 
ment time of 4.3 months for the wet season. (Seip- 
IPA) 

W78-05805 





SEDIMENTATION AND SOIL ALTERATION, 
MONROE RESERVOIR, INDIANA, 

Indiana Univ., Bloomington. Dept. of Geology. 
For primary bibliographic entry see Field 2J. 
W78-05815 


OPTIMAL STATE ANALYSIS OF RESER- 
VOIRS, 

California Univ., Riverside. Dry Lands Research 
Inst. 

For primary bibliographic entry see Field 4A. 
W78-05817 


DIURNAL TEMPERATURE DISTRIBUTION IN 
SMALL | WATER RESERVOIRS (PHASE II), 
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i Water Resources Research Center. 

B. F. Armaly, and D. Prout 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 587, 
Price codes: A07 in paper copy, AOI in microfiche. 
Completion Report, October 10, 1976. 139 p, 20 
fig, 59 ref, 3 append. OWRT A-080-MO(4), 14-31- 
0001-4025 and 6026. 


Descriptors: *Stratification, *Thermocline, 
*Temperature distribution, Solar load, Epilim- 
nion, *Reservoirs, Diurnal, *Turbidity, Impound- 
ments, *Solar radiation, Convection, 
*Evaporation, Model studies, *Simulation analy- 
sis, *Mathematical models, Water temperature, 
*Ambient conditions, *Computcr programs. 


The influence of turbidity on the diurnal tempera- 
ture distribution and thermocline development in a 
deep water coling loads t which is exposed to 
heating and cooling loads by convection, evapora- 
tion, and radiation is examined. The diurnal 
behavior of the solar load, directional and spec- 
tral, is used with an isotropic multiple scattering 
model to simulate the attenuation of solar flux by 
turbid water. The diurnal behavior of the ambient 
temperature, humidity and wind speed were 
mathematically uedend to simulate the local 
spring time of the year. The combined conduction 
and radiation energy transfer through the water 
was trea‘cd as a one dimensional problem and the 
governing energy equation was numerically solved 
through an explicit finite difference method. The 
— temperature distribution is significantly 
affected by the turbidity level of the water and the 
behavior is similar to the natural temperature dis- 
tribution in water reservoir. The surface tempera- 
ture, however, appears to be affected more 
directly by the ambient conditions and not by the 
turbidity level of the water. (See also W75-04443) 
W78-05818 


PHYSICAL AND CHEMICAL LIMNOLOGY 
AND CHLOROPHYLL-A CONTENTS IN THE 
PHYTOPLANKTON OF A MOUNTAIN LAKE 
LAKE SANTO PARMENSE, ITALY, (IN 
ITALIAN), 

Parma Univ. (Italy). Lab. di Ecologia. 

For primary bibliographic entry see Field 5C. 
W78-05820 


BIOLOGICAL ACTIVITY OF SODDY-PODZOL- 
IC SOILS UNFLOODED AND FLOODED BY 
THE WATER OF MOZHAISK RESERVOIR, (IN 
RUSSIAN), 

Moscow State Univ. (USSR). Dept. of Physics; 
and Moscow State Univ. (USSR). Dept. of Soil 
Melioration. 

For primary bibliographic entry see Field 2G. 
W78-05827 


PRODUCTIVITY OF ZOOPLANKTON IN DU- 
VANKUL’ LAKE IN THE SOUTHERN URALS, 
(IN RUSSIAN), 

Siberian Research Inst. of the Fish Industry, Sver- 
dlovsk (USSR). Ural Div. 

For primary bibliographic entry see Field SC. 
W78-05854 


CORRELATION OF THE PROCESSES OF 
SYNTHESIS TO DESTRUCTION OF ORGANIC 
MATTER IN RELATION TO THE ANNUAL 
WATER CONTENT IN THE MOZHAISK 
RESERVOIR, (IN RUSSIAN), 

Moscow State Univ. (USSR). Probl. Lab. Interac- 
tion Surface Underground Waters. 

For primary bibliographic entry see Field SC. 
W78-05874 


EFFECTS OF TEMPERATURE FACTORS IN 
THE ACCUMULATION OF RADIOACTIVE 
NUCLIDES IN FISH, (IN RUSSIAN), 

For primary bibliographic entry see Field SC. 
W78-05891 


HYDROGEOLOGY OF THE LAKE 
METIGOSHE BASIN NORTH DAKOTA AND 
MANITOBA, 

North Dakota Univ., Grand Forks. Dept. of 
eerars and Geological Survey, Grand Forks, 


For, primary bibliographic entry see Field 5B. 
W78-05933 


THE USE OF SATELLITE IMAGERY FOR 
LAKE CLASSIFICATION IN WISCONSIN, 
Wisconsin Univ., Madison. Dept. of Civil and En- 
vironmental Enginecring. 

K. W. Holmquist, and F. L. Scarpace. 


WATER CYCLE—Field 2 
Lakes—Group 2H 


Available from the National Technical Informa- 
tion Service, , Stagilt. VA 22161 as PB-279 628, 
Price codes: A03 in o_ copy, AOl in microfiche. 
Wisconsin Water Resources Center, Madison, 
Technical Report, WIS-WRC-77-08, 1977. 35 p,.9 
fig, 2 table, | ref, 1 append. OWRT A-062-WIS(1). 
14-34-0001-6052, 14-34-0001 -5050. 


Descriptors: *Lakes, *Eutrophication, *Computer 
programs, *Remote sensing, *Lake classification, 
‘Trophic level, Time series analysis, Water pollu- 
tion, *ERTS, *LANDSAT i imagery. 


A cooperative program between the Wisconsin 
Department of Natural Resources (DNR) and the 
University of Wisconsin has resulted in an initial 
assessment of the trophic status of inland lakes in 
the State of Wisconsin from LANDSAT data. The 
feasibility of using both the photographic 
representation of the LANDSAT imagery as well 
as the digital representation of the LANDSAT 
imagery to classify lakes was investigated. It was 
determined that LANDSAT imagery can be used 
to predict lake water parameters or trophic clas- 
sification. Time series data analyses indicated the 
necessity of a periodic rather than a one-time data 
extraction process. The best lake classification can 
be derived from the digital representation of 
LANDSAT. Accounting for the differences in at- 
mospheric conditions from day to day is an impor- 
tant consideration in the analysis of LANDSAT 
imagery. A collection of computer programs has 
been developed to derive lake trophic status from 
LANDSAT imagery which correlates well with 
ground calibration. This analysis technique has 
been a cost-effective method of classifying inland 
lakes in Wisconsin. 

W78-05935 


THE WHITE AMUR AS A BIOLOGICAL CON- 
TROL FOR AQUATIC WEEDS IN INDIANA, 
Purdue Univ., Lafayette, IN. Water Resources 
Research Center. 

For primary bibliographic entry see Field 4A. 
W78-05936 


CRITERIA FOR THE USE OF VERTICAL 
AVERAGING IN GREAT LAKES DISPERSION 
MODELS, 

Cleveland State Univ., OH. Dept. of Chemical En- 
gineering. 

For primary bibliographic entry see Field 5B. 
W78-05947 


POTENTIAL TOXICITY OF TACONITE 
TAILINGS TO AQUATIC LIFE IN LAKE SU- 
PERIOR 

Reserve Mining Co., Silver Bay, MN. 

For primary bibliographic entry see Field SC. 
W78-05954 


DIVERSITY AND DISTRIBUTION OF MUSSELS 
(BIVALVIA: UNIONACEA) IN A EUTROPHIC 
RESERVOIR, LAKE ASHTABULA, NORTH 
DAKOTA, 

North Dakota Univ., Grand Forks. Dept. of 
Geology. 

For primary bibliographic entry sce Field SC. 
W78-05959 


THE CYCLE OF HEAVY METALS IN LAKES, 
(IN GERMAN), 

Eidgenoessische Anstalt fuer Wasservorsorgung, 
Abwasserreinigung und Gewaesserschutz, 
Kastienbaum (Switzerland). Scenforschungslab. 
For primary bibliographic entry sec Field SB. 
W78-05962 


PHOSPHORUS LOADING AND RESPONSE IN 
LAKE VANERN NEARSHORE AREAS, 

National Swedish Environmental Protection 
Board, Uppsala. 

For primary bibliographic entry sec Field SC. 








Field 2—WATER CYCLE 
Group 2H—Lakes 


W78-05966 


PRODUCTION OF CHIRONOMUS, 
PROCLADIUS, AND CHAOBORUS AT DIF- 
FERENT LEVELS OF PHYTOPLANKTON 


BIOMASS IN LAKE MEMPHREMAGOG, 
QUEBEC-VERMONT, 
McGill Univ., Montreal (Quebec). Dept. of Biolo- 


gy. 
For primary bibliographic entry sce Field SC. 
W78-05968 


NUTRIENT ENRICHMENT AND EUTROPHI- 
CATION OF LAKE MICHIGAN, 
Michigan Univ., Ann Arbor. 
Research Div. 

For primary bibliographic entry see Field 5C. 
W78-05970 


Great Lakes 


ASSESSMENT OF WHITEFISH AND RELATED 
SPECIES IN LAKES MICHIGAN AND SUPERI- 
Wisconsin Dept. of Natural Resources, Madison. 
J.D. Moore, and B. L. Swanson. 

Available from the National Technical Informa- 
tion Service, Springficld, VA 22161 as PB-261 022, 
Price codes: A0Q3 in paper copy, AOI in microfiche. 
Report to NOAA National Marine Fisheries Ser- 
vice, Washington, D.C., June 1976. 24 p, 2 fig, 23 
tab. 3-169-R. 


Descriptors: *Fish year class strength, *Whitefish, 
*Lake Michigan, *Lake Superior, *Commercial 
fishing, *Fish populations, Coregonus clupeafor- 
mis, Fish, Great Lakes, Fisheries, Fishing, 
Meteorological data, Wisconsin, Fish manage- 
ment, Temperature. 


Year class strengths of lake whitefish (Coregonus 
clupeaformis) were determined for lakes Michigan 
and Superior, and factors which regulate year 
class stength and influence survival to maturity 
were investigated. Whitefish currently is the most 
valuable commercial fish in Wisconsin waters of 
the two lakes, but extreme fluctuations in 
abundance have occurred for reasons not 
completely understood. Between 1941 and 1974, 
Lake Superior production ranged from a low of 
46,000 Ibs in 1965 to a high of 764,000 Ibs in 1949; 
in 1974 production was 212,000 Ibs. In Lake 
Michigan the low was 9,219 lbs in 1958, and the 
high was 1,806,174 lbs in 1947; in 1974 the figure 
was 1,174,208 Ibs. Assessment of whitefish stocks 
was conducted through monitoring commercial gill 
net and pound net fisheries, evaluation of com- 
mercial fishermen’s catch reports, and catch sam- 
pling of pound net catches. For Lake Superior, 
year class strengths for 1961-75 are available. The 
year classes 1966, 1970 and 1973 appear to be 
strong, while 1961, 1962, 1963, 1969, 1971, 1974, 
and 1975 are weak to moderately weak. In Lake 
Michigan, two strong year classes were 1968 and 
1969. Year class strengths may be based on cli- 
matological factors, direct human influences 
(fishery), and indirect human __ influences 
(environmental or fish species alteration). Warm 
May-August air temperatures appear to correlate 
with strong year classes for Lake Superior. 
(Lynch-Wisconsin) 

W78-05971 


BACTERIAL CONTAMINATION OF LAKE 
POWELL WATERS: AN ASSESSMENT OF THE 
PROBLEM, 

New Mexico Univ., Albuquerzque. Dept. of Biolo- 
By: 

For primary bibliographic entry see Field 5B. 
W78-05972 


ENVIRONMENTAL STATUS OF THE LAKE 
MICHIGAN REGION, VOLUME 4. 
PHYTOPLANKTON OF LAKE MICHIGAN, 
National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environment 
Research Lab. 

For primary bibliographic entry see Field 5C. 
W78-05973 


ENVIRONMENTAL STATUS OF THE LAKE 
MICHIGAN REGION, VOLUME 6. 
ZOOBENTHOS OF LAKE MICHIGAN, 
Michigan Univ., Ann Arbor. Great 
Research Div. 

For primary bibliographic entry see Field 5C. 
W78-05974 


Lakes 


ENVIRONMENTAL STATUS OF THE LAKE 
MICHIGAN REGION, VOLUME 14. BIRDS OF 
THE LAKE MICHIGAN DRAINAGE BASIN, 
Michigan State Univ., East Lansing. 

For primary bibliographic entry sce Field SC. 
W78-05975 


ENVIRONMENTAL STATUS OF THE LAKE 
MICHIGAN REGION, VOLUME 16. AMPHIBI- 
ANS AND REPTILES OF THE LAKE 
MICHIGAN DRAINAGE BASIN, 

Wisconsin Univ.-Madison. Dept. of Zoology. 

For primary bibliographic entry see Field SC. 
W78-05976 


EUTROPHICATION IN VERMONT, 

Vermont Dept. of Water Resources, Montpelier. 
Water Quality Div. 

For primary bibliographic entry see Field SC. 
W78-05977 


UTILIZATION OF SATELLITE DATA FOR IN- 
VENTORYING PRAIRIE PONDS AND LAKES, 
Environmental Research Inst. of Michigan, Ann 
Arbor. 

E. A. Work, Jr, and D. S. Gilmer. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as N76-28596, 
Price codes: A02 in paper copy, AOI in microfiche. 
Photogrammetric Engineering and Remote 
Sensing, Vol.-42, No. 5, p 685-694, May 1976. 11 
fig, 12 ref. Report NASA-CR-14654. NASA S- 
70243AG-4. 


Descriptors: *Remote sensing, 
*Satellites(Artificial), *LANDSAT-1, *Lakes, 
*Ponds, *Wildlife habitats, *Analytical 
techniques, Migratory birds, Prairies, ERTS-2, 


Mapping, Waterfowl, Infrared radiation, Wildlife 
management, North Dakota, Multispectral scan- 
ners. 


Two techniques based on remote sensing imagery 
from the LANDSAT-1 (formerly ERTS-1) satellite 
were used to map open surface water features in 
glaciated prairies, in support of studies of water- 
fowl habitat quality of lakes and ponds in east-cen- 
tral North Dakota. The two recognition techniques 
were: (1) a single waveband thresholding ap- 
proach, and (2) proportion estimation, a multiple 
waveband approach. The single waveband 
technique was simple to implement, and prairie 
lakes and large ponds were rapidly and accurately 
recognized. It was used to generate thematic maps 
and statistical tabulations describing open surface- 
water conditions; the maps, however, required ad- 
ditional manual interpretation. The proportion 
estimation technique estimates the fraction of a 
resolution cell composed of open water, per- 
mitting recognition of a greater number of small 
ponds and providing improved apparent spatial 
data resolution by a factor of three. Development 
of an operational system using high-altitude sen- 
sors for synoptically characterizing wetland 
habitat conditions seems possible using a combina- 
tion of the two techniques. The single waveband 


12 





method would identify resolution cells composed 
totally of water, while the more costly proportion 
estimation technique would delineate only water 
peripheral to already identified ponds and lakes, 
and watcr features smaller than one resolution 
cell. (Lynch-Wisconsin) 

W78-03979 


EFFECTS OF SUBMERGED MACROPHYTES 
ON HELEOPLANKTONIC CLADOCERA, 
Rhode Island Univ., Kingston. 

For primary bibliographic entry see Field SC. 
W78-05980 


UTAH LAKE-JORDAN RIVER BASIN MODEL. 
ING PROJECT. VOLUME I. SUMMARY RE. 
PORT. VOLUME II. APPENDIX. 

Environmental Dynamics Inc., Los Angeles, CA. 
For primary bibliographic entry sce Field SB. 
W78-05983 


ABOUT THE EUTROPHICATION PROCESS OF 
LAKES, (IN HUNGARIAN), 

Lajos Kossuth Univ., Debrecen (Hungary). Dept. 
of Anthropology; and Lajos Kossuth Univ., 
Debrecen (Hungary). Dept. of Zool 


For a bibliographic entry sce Neld 5C. 
W78-0600: 


NUTRIENT RELEASE FROM ANAROBIC SEDI- 
MENTS 

Limno-Tech Inc., Ann Arbor, MI. 

For primary bibliographic entry see Field SC. 
W78-06007 


INVESTIGATION OF THE SUSPENDED 
SOLIDS FROM LAKE CONSTANCE AF- 
FLUENTS, (IN GERMAN), 

Staatliches Inst. fuer Seenforschung und Seenbe- 
wirtschaftung, Langenargen (West Germany). 

For primary bibliographic entry see Field 5B. 
W78-06016 


ORGANIC MATTER DISTRIBUTION CHARAC.- 

TERISTICS IN THE SHOAL SEDIMENTS OF 

Samaane SELENGA DELTA IN LAKE BAIKAL, (IN 
SSIAN), 

Limnologicheskii Inst., Irkutsk (USSR). 

For primary bibliographic entry see Field 5B. 

W78-06034 


MORTALITY OF FISH AND ENVIRONMEN- 
TAL CONDITIONS IN LAKE CHAD DURING A 
PERIOD OF DROUGHT, {IN FRENCH), 

Office de la Recherche Scientifique et Technique 
Outre-Mer, N'Djamena (Chad). Centre 
(ORSTOM) de N’ Djamena. 

V. Benech, J. Lemoalle, and J. Quensicre. 

Cah Orstrom Ser Hydrobiol 10(2), p 119-130, 1976. 


Descriptors: Lake Chad(Chad), Water level fluc- 
tuations, Water loss, *Anoxia, Decomposition, 
*Drought, Environmental effects, *Fish mortality, 
Lakes, Macrophytes, Turbulence. 


During the 1972-74 drought, Lake Chad (Chad) 
was split into 3 separate basins as a result of the 
water level decrease. The variations of some 
chemical and physical parameters are described 
for the northern basin and for the eastern 
archipelago at Bol. Mass fish mortalities were ob- 
served in both basins. They are associated with 
water turbulence during the decrease of the water 
level but anoxia due to macrophyte decomposition 
is the main cause for mortalities during the annual 
flood at Bol. Relative catch per unit effort of some 
specics are given. A criteria level, below which 
mortalities occurred, was determined for both 


basins.--Copyright 1977, Biological Abstracts, Inc. 
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SEASONAL ABUNDANCE AND SPATIAL DIS- 
TRIBUTION OF LAKE MICHIGAN 
MACROBENTHOS, 1964-67, 

California State Univ., Los Angeles. Dept. of 
Biology. 

For primary bibliographic entry see Field 5C. 
W78-06046 


FEDERAL LAKE ERIE WATER QUALITY 
STANDARDS PROPOSALS. 

Environmental Protection Agency, Region V, 
Chicago, IL. 

For primary bibliographic entry see Field 5G. 
W78-06048 


MERCURY CONCENTRATIONS IN FISH IN 
LAKE OAHE, SOUTH DAKOTA, APRIL 16 TO 
SEPTEMBER 27, 1972. 

Environmental Protection Agency, Denver, CO. 
For primary bibliographic entry sce Field 5C. 
W78-06051 


INLAND WETLAND DEFINITIONS, 

Connecticut Univ., Storrs. Biological Sciences 
Groups. 

M. W. Lefor, and W. C. Kennard. 

University of Connecticut Institute of Water 
Resources, Report No. 28, November, 1977. 63 p, 
4 fig, 39 ref. 


Descriptors: *Wetlands, *Northeast U.S., 
*Connecticut, *Reviews, Marshes, Swamps, 
Bogs, Freshwater marshes, Administration, 


Marsh management, Documentation, Classifica- 
tion, *Definitions(Wetlands), *Inland wetlands, 
*Descriptions(Wetlands). 


This multidisciplinary project was designed to 
study wetland definitions in depth and to develop 
definitions suitable for widespread use. Reviewed 
are inland wetland definitions from: geology, 
hydrogeology, hydrology, pedology, biology, 
systems ecology, sociology, economics, political 
science, public health and law. Of these, geology, 
hydrogeology, hydrology, biology, systems ecolo- 
gy, and economics are discussed in detail and are 
used in writing a final theoretical (ideal) definition 
of inland wetlands for the glaciated northeastern 
United States. A proposed legal definition for 
Connecticut is also offered with descriptions and 
explanations of terms. (Steiner-Mass) 

W78-06083 


A GUIDE TO UNDERSTANDING AND AD- 
MINISTRATING THE MASSACHUSETTS WET- 
LANDS PROTECTION ACT. 

Massachusetts Audubon Society, Lincoln. 

For primary bibliographic entry see Field 6E. 
W78-06084 


ALTERNATIVE MANAGEMENT STRATEGIES 
FOR VIRGINIA’S COASTAL WETLANDS: A 
PROGRAM OF STUDY, 

Virginia Polytechnic Inst. and State Univ., 
Blacksburg. Dept. of Agricultural Economics. 

For primary bibliographic entry see Field 6G. 
W78-06086 


THE USE OF WATER AND MINERALS BY 
EVERGREEN AND DECIDIOUS SHRUBS IN 
OKEFENOKEE SWAMP, 

California Univ., Santa Barbara. Dept. of Biologi- 
cal Sciences. 

For primary bibliographic entry see Field 21. 
W78-06087 


DISTRIBUTION, SEASONALITY, AND 
BIOMASS OF AQUATIC MACROPHYTES IN 
LAKE OPINICON (EASTERN ONTARIO), 

Queen’s Univ., Kingston (Ontario). Dept. of 


Biology. 


A. A. Crowder, J. M. Bristow, M. R. King, and S. 
Vanderkloct. 

Le Naturaliste Canadien, Vol. 104, p 441-456, 
1977.7 fig, 4 tab, 31 ref, | append. 


Descriptors: *Submerged plants, *Biomass, 
*Distribution patterns, *Phenology, Aquatic 
plants, Rooted aquatic plants, Pondweeds, 


Aquatic habitats, Lakes, Ecological distribution, 
Plant growth, ‘*Seasonal, *Canada, *Lake 
Opinicon(Ontario), * Aquatic macrophytes. 


The biomass, frequency, abundance, distribution, 
and phenology of the submerged macrophytes in 
the lake were investigated. Mean organic biomass 
was 248 g per sq m with a range of | to 1,154 g per 
sq m; biomass decreased significantly with depth. 
The most frequent plants were Chara globularis, 
Lemna _triscula, Vallisneria americana, 
Potamogeton robbinsii, Potamogeton friesii, 
Myriophyllum spp., Najas flexilis, Najas guadalu- 
pensis and Ceratophyllum demersum, which were 
all positively associated. N. guadalupensis and C. 
demersum occurred in deeper water. Time of 
flowering varied considerably from species to spe- 
cies. A comparison with a 1947 survey showed no 
major changes (Myriophyllum spicatum has how- 
ever increased since 1974). A checklist of the 
macrophytes of both the deep and shallow water is 
appended. (Steiner-Mass) 

W78-06088 


FORESTS AND WATER: EFFECTS OF FOREST 
MANAGEMENT ON FLOODS, SEDIMENTA- 
TION, AND WATER SUPPLY, 

Pacific Southwest Forest and Range Experiment 
Station, Berkeley, CA. 

For primary bibliographic entry see Field 4C. 
W78-06089 


WETLAND MAPPING IN NEW JERSEY AND 
NEW YORK, 

Earth Satellite Corp., Washington, DC. 

For primary bibliographic entry sce Field 7C. 
W78-06092 


COMPARATIVE CHEMISTRY OF A COOLING 
RESERVOIR AND ITS WATER SOURCE, 

North Texas State Univ., Denton. Dept. of Biolog- 
ical Science. 

For primary bibliographic entry sce Field 5B. 
W78-06114 


THE ARRESTED TOPOGRAPHIC WAVE, 
Woods Hole Oceanographic Institution, MA. 

G. T. Csanady. 

Journal of Physical Oceanography, Vol. 8, No. 1, p 
47-62, January 1978. 8 fig, 1 tab, 23 ref. 


Descriptors: *Circulation, *Water circulation, 
*Ocean circulation, *Waves(Water), *Model stu- 


dies, *Lake Ontario, Mathematical models, 
Winds, Occan waves, Topography, Shores, 
Coasts, Oceans, Continental Shelf, Lakes, 


Oceanography, Limnology, Topographic waves. 


The mean circulation in a coastal zone of variable 
depth, under certain circumstances, may be 
modeled by linear equations, including a bottom 
friction linear in the depth-averaged velocity. The 
resulting steady-state problem is similar to the 
problem of topographic wave generation by wind. 
The equation governing the pressure field has the 
form of a one-dimensional heat conduction equa- 
tion, with longshore distance in the direction of 
topographic wave propagation playing the role of 
time. The effects of wind stress or of freshwater 
influx are felt only over the forward portion of a 
long shelf (i.c., that portion to which topographic 
waves propagate from the source region). Various 
simple solutions can be written down for the ar- 
rested topographic wave problem in virtue of the 
heat conduction analogy. Generally the solutions 
show the presence of a pressure field trapped in a 
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nearshore band. For periodic wind stess, for ex- 
ample, the scale width of the trapped pressure 
field is L = sq rt of (2r/fks), where r is a bottom re- 
sistance coefficient (dimension velocity), f the 
Coriolis parameter, k the longshore wavenumber 
of the wind stress, and s bottom slope, assumed 
constant. The model was applicd to the eastern 
North Ameican continental shelf in an attempt to 
determine the physical. origin of the southwest- 
ward pressure gradicnt which has recently becn 
identified as the main driving force of the ob- 
served longshore flow. It was shown that neither 
wind stress nor freshwater influx can be held 
reasonably accountable for this pressure gradicnt. 
On the other hand, a longshore surface elevation 
gradient imposed at the shelf break by the dynam- 
ics of a deepwater current produces exactly the 
type of response observed over the shelf. The 
same model also accounts for the mean circulation 
in winter of Lake Ontario, as well as for some fea- 
tures of the summer circulation. (Sims-ISWS) 
W78-06117 


AN ECOLOGICAL MODEL FOR LAKE ON- 
TARIO MODEL. FORMULATION, CALIBRA- 
TION, AND PRELIMINARY EVALUATION, 
National Occanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

D. Scavia, B. J. Eadic, and A. Robertson. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-262 412, 
Price codes: A04 in paper copy, AOI in microfiche. 
NOAA Technical Report ERL 371-GLERL 12, 
June 1976. 68 p, 23 fig, 5 tab, 92 ref, 3 append. 


Descriptors: *Ecology, *Great Lakes, *Lake On- 
tario, *Model studics, Mathematical models, 
Phytoplankton, Zooplankton, Detritus, Nitrogen, 
Ammonia, Nitrates, Phosphorus, Carbonates, 
Benthos, Benthic fauna, Fish, Lakes, Limnology, 
Biological properties. 


A simulation model was developed for the Lake 
Ontario ecosystem. The model described the 
dynamics of four types of phytoplankton and six 
types of zooplankton, detritus, organic nitrogen, 
ammonia, nitrate, available phosphorus, the car- 
bonate system, and benthic invertebrates. The 
equations were described. The ecological model 
was driven by a physical model designed to predict 
average temperature, scgment thicknesses, and 
vertical diffusion coefficients for the three-layer 
model. In addition, an original formulation for cal- 
culating sedimentation rates was shown to predict 
accurately community settling rates. The simu- 
lated p and predicted variables follow 
ecologically realistic patterns and compare 
favorably to measured parameters in Lake On- 
tario. Sensitivity analyses revealed that modeled 
phosphorus was quite responsive to changes in dif- 
fusion, sedimentation was critical to predicting 
benthic dynamics, and self-shading by 
phytoplankton was not critical due to the relation- 
ship between light limitation and phosphorus 
depletion. Changes in temperature resulted in pre- 
dicted shifts in the peaks of the phytoplankton and 
zooplankton, and the sensitivity of the model to 
fish predation indicated the need for better 
descriptions of fish dynamics. (Sims-ISWS) 
W78-06119 





REVIEW AND APPRAISAL OF NUMERICAL 
CIRCULATION MODELS FOR LAKE 
MICHIGAN, 

Argonne National Lab., IL. Energy and Environ- 
mental Systems Div. 

J. H. Allender. 

Available from the National Technical Informa- 
tion Service, Springficld, VA 22161 as ANL/WP- 
76-6. Price codes: A06 in paper copy, AOI in 
microfiche. Report ANL/WR-76-6, September 
1976. 111 p, 40 fig, 4 tab, 68 ref, | append. ERDA 
W-31-109-Eng-38. 





Field 2— WATER CYCLE 


Group 2H—Lakes 


Descriptors: *Lake Michigan, *Great Lakes, 
*Water circulation, *Model studies, Mathematical 
models, Currents(Water), Winds, Lakes, Numeri- 
cal analysis, Theoretical analysis, Mathematics, 
Bathymetry, Meteorological data, Current meters, 
Limnology. 


Output from four numerical-hydrodynamical 
models for the lake was compared to data from the 
ficld program ef the Federal Water Pollution Con- 
trol Agency (FWPCA) for September 1963 and/or 
to other limited data from which lake currents 
could be inferred. The comparisons betwecn 
model-generated and observed currents were 
made by using real-time graphs for fixed locations, 
power spectra, lakewide plots of average motion, 
progressive vector diagrams, cumulative scalar- 
and vector-averaged currents at fixed locations; 
horizontal scalar averages at various depths; and 
Fourier norms. The major merit of the models was 
their apparent ability to simulate circulation pat- 
terns. This ability can be used to expose important 
avenues of exchange between the northern and 
southern basins of the lake and to locate dominant 
features in the motion of the lake. The major fail- 
ing of the models was their inability to simulate 
time-series currents at a fixed location. This failing 
was Shown to be primarily the result of inadequate 
knowledge of wind and temperature fields. Choice 
of an appropriate means for data and model com- 
parison evolves as a difficult and important task. 
Suggestions were made for model improvement 
and synthesis with future observations in order to 
focus on average motion in the deep lake. (Sims- 
ISWS) 

W78-06122 


WATER RESOURCES RESEARCH PROGRAM, 
NEARSHORE CURRENTS AT POINT BEACH, 
WISCONSIN (1974-1975), 

Argonne National Lab., IL. Energy and Environ- 
mental Systems Div. 

K. D. Saunders, L. VanLoon, C. Tome, and W. 
Harrison. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as ANL/WR- 
76-1, Price codes: Al2 in paper copy, AOI in 
microfiche. Report ANL/WR-76-1, March 1976. 
270 p, 198 fig, 10 tab, 23 ref, 3 append. ERDA W- 
31-109-Eng-38. 


Descriptors: *Currents(Water), *Lake Michigan, 
*Wisconsin, *Surveys, *Great Lakes, Winds, In- 
strumentation, Equipment, Current meters, Circu- 
lation, Water circulation, Lakes, On-site investiga- 
tions, Data processing, Analytical techniques, 
Powerplants, Shores, Limnology, Meteorology, 
*Point Beach(Wis), *Nearshore currents. 


Coastal currents were monitored at stations 0.4, 
1.1, and 3.8 km from shore along a coast-perpen- 
dicular transect located | km south of the Wiscon- 
sin Electric Power Company's nuclear generating 
station. Complete specifications were given for 
current meter calibrations, electronics used, 
winter and summer mooring configurations, and 
for the performance of each meter and mooring as- 
sembly. Local winds were monitored at the power 
plant intake using a mechanical, MRI wind system. 
The following types of graphs were presented for 
current and wind observations: (1) U, V flow com- 
ponents versus time, (2) specific kinetic energy 
versus time, (3) flow speeds and directions versus 
time, (4) composite velocity histograms and as- 
sociated U, V-component histograms, and (5) 
progressive vector diagrams. A linear, optimal- 
filter design technique (Wiener filter) was used to 
estimate the efficiency of wind-driven, linear, 
nearshore current-prediction models. The poor 
predictions of the models probably relate to such 
factors as lack of input for superimposed lake cur- 
rents, time-base errors, and wind-stress formulas. 
(Sims-ISWS) 

W78-06123 


I. DYNAMICS OF MERCURY IN LAKE SEDI- 
MENTS. II. STUDIES ON ORGANIC 
PHOSPHORUS IN SOILS IRRIGATED WITH 
MUNICIPAL WASTEWATERS, 

Purdue Univ., Lafayette, IN. 


For primary bibliographic entry see Field 5C. 
W78-061 37 


AERATION/CIRCULATION KEEPS ALGAL 
BLOOMS IN CHECK, 

Tetra Tech, Inc., Lafayette, CA. 

For primary bibliographic entry sce Field 5G. 
W78-0614 


DISSOLVED ORGANIC MATTER AND LAKE 
METABOLISM, 

Michigan State Univ., 
Kellogg Gull Lake Labs. 


For primary bibliographic entry sce Field 5C. 
W78-06142 


Hickory Corners. W. K. 


BENTHOS OF AN ACID LAKE, 

Uppsala Univ. (Sweden). Dept. of Entomology. 
For primary bibliographic entry sce Field 5C. 
W78-06154 


MAINTENANCE OF A TROUT FISHERY BY 
AERATION IN A EUTROPHIC LAKE, 

Adelphi Univ., Oakdale, NY. Inst. of Marine 
Science; and Adelphi Univ., Garden City, NY. 

For primary bibliographic entry see Field 5G. 
W78-06171 


SEDIMENTATION IN SANTA MARGARITA 
LAKE, SAN LUIS OBISPO COUNTY, CALIFOR- 
NIA, 

Geological Survey, Menlo Park, CA. Water 
Resources Div. 

For primary bibliographic entry see Field 2J. 
W78-06182 


PALEOGEOCHEMISTRY AND INTERSTITIAL 
WATER CHEMISTRY FROM SEDIMENTS OF 
FIVE MAINE LAKES, 

Maine Univ. at Orono. Dept. 
Sciences. 

D. R. Sasseville, and S. A. Norton. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 799, 
Price codes: A03 in paper copy, AOI in microfiche. 
Completion Report (1976). 42 p, 11 fig, 4 tab, 18 
ref. OWRT A-026-ME(5). 


of Geological 


Descriptors: *Connate water, *Water chemistry, 
*Scdiments, *Maine, Lakes, Watershed manage- 
ment, Trophic level, Geochemistry, Limnology, 


*Lake sediments, ‘Pollutant identification, 
Eutrophication, *Annabessacook Lake(ME), 
Paleogeochemistry. 


Paleochemistry and interstitial water investigated 
by analyzing undisturbed cores of profundal sedi- 
ments collected from five noncalcareous lakes in 
Maine. K20, Na20, MgO, and A1203 normally in- 
crease in concentration in the cultural sediments, 
indicating erosion of unweathered aluminosilicate 
minerals from watershed soils. Marked increases 
in concentration of P, S, and organic matter in the 

di ts of Annab ook Lake confirmed that 
the lake is culturally eutrophic. The lakes ex- 
hibited much individually in concentrations and 
trends of their sediments. Interstitial chemistry 
profiles and upper sedi t ition appeared 
controlled by diffusion and diagenesis. Significant 
contributions of components, especially Fe, Mn, 
P, and Si, to the overlying waters resulted from 
upward diffusion of dissolved specics. The upper 
zone of lake sediment was identified as a region of 
substantial chemical reactions involving especially 
Si, Fe, Mn, P, and other redox-sensitive elements. 
Near-surface reactive layers with greater than nor- 
mal concentrations of various dissolved species 








were present in most of the cores. General levels 
of K, Na, Ca, Mg, and Si in the interstitial water 
were not directly related to bulk chemistry of the 
solid sediment. The conclusion was that interstitial 
water concentrations in sediment are more af- 
fected by sediment character and composition 
than by the lake’s trophic conditions or degree of 
cultural development. (Wares-IPA) 

W78-06199 


A TWO DIMENSIONAL LAKE CIRCULATION 
MODEL USING THE METHODS OF FINITE 
ELEMENTS, 

Massachusetts Univ., Amherst. Water Resources 
Research Center. 

P. A. Mangarella. 

Research Report, June, 1976, 35 p, 1 fig, 25 ref. 
OWRT A-061-MASS(1), WR-61 FY-74. 


Descriptors: ‘Stratification, “Lakes, *Wéind 
velocity, *Thermal stratification, *Finite element 
analysis, *Mathematical models, Computer 
models, Mathematical studies, Currents(Watcr), 
Water circulation, Analytical methods, *Finite ele- 
ment method. 


A mathematical model is applied in the analysis of 
the currents system and thermal stratification 
created by the interaction of the wind with a 
stratified lake. The steady and unsteady responses 
(in terms of current magnitude and direction, tem- 
perature, and free surface location) to varying 
wind regimes, initial stratification, and lake 
geometry are examined. A two-dimensional verti- 
cal plane solution for continuity, incompressibili- 
ty, and momentum equations of flow and for the 
convective diffusion equation for temperature is 
proposed using the Finite Element Method. The 
model takes into consideration the effects of 
stratification and turbulence through an eddy 
viscosity model in which the eddy viscosities are 
d to be tant in any given direction over 
any element. Eddy viscosity and eddy diffusion 
models are used to describe the turbulent transport 
of momentum and energy (enthalpy), respectively. 
(Scip-IPA) 
W78-06200 





21. Water In Plants 


STUDY OF THE PHYSICAL CHARAC- 
TERISTICS OF THE ACTIVE HORIZON OF 


UNDRAINED BOGS (ISSLEDOVANIE 
FIZICHESKIKH KHARAKTERISTIK 
DEYATELNOGO GORIZONTA NEOSUSHEN- 
NYKH BOLOT), 


P. K. Vorob’ev. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as TT-71- 
51010, Price codes: A03 in paper copy, AOI in 
microfiche. Translation TT-71-51010, 1974. 43 p. 
12 fig, 3 tab, 18 ref, append. 


Descriptors: *Bogs, *Sphagnum moss, *Active 
horizon, *Peat, *Water yield coefficients, Wet- 
lands, Undrained bogs, India, Lammin-Suo 
bog(India), Hydrology, Hydrologic aspects, Water 
yield. 


In a study of the physical characteristics of un- 
drained sphagnum moss bogs in India, a method is 
described for determining water yield coefficients 
from the data of field equipment emplaced to re- 
gister the reaction of the ground water table to 
precipitation. Two peat deposit horizons in un- 
drained bogs are customarily distinguished, which 
differ considerably in relation to hydrological 
processes and moisture and energy exchanges 
between bogs and the surrounding area. The lower 
horizon of an undrained bog is inert, while in the 
active hotizon fluctuations in moisture reserve, 
water table, precipitation absorption, capillary rise 
of moisture to the surface, and water filtration 
occur. Important hydrological and physical com- 
ponents of the active horizon include: (1) 
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thickness of the layer; (2) slope of bog surface and 
water table; (3) average depth of the water table; 
(4) average water flow rate per unit length of the 
flow front; (5) ch on of the water; 
(6) function for the distribution ‘of the filtration 
coefficient over active layer depth; and (7) dis- 
tribution of the water yield coefficients of dif- 
ferent layers over the active layer depth. Physical 
characteristics investigated were: (1) volumetric 
weight and distribution of dry vegetable matter; (2) 
som moisture in the aeration layer; (3) pore sur- 
ace in sphagnum floss; (4) ioe pee loss i in the 

active horizon. Peat ll d in the 


_ bog, Lammin-Suo (India). “(Lynch-Wiscon- 
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COMPUTATION OF PRECIPITATION INTER- 
CEPTION BY THE PLANT COVER, 
V.V.Golubtsov, and V.1. Li. 

Soviet Hydrology: Selected Papers, Vol 15, No 1, 
p 39-40, 1976. 16 ref. Translated from Transactions 
of the Kazakh Hydrometeorological Scientific 
—a (Trudy KazNIGMI), No 48, p 


Descriptors: *Interception, *Throughfall, 
*Estimating, Precipitation(Atmosphcric), Canopy, 
Vegetation effects, Rainfall, Snowfall, Forests, 
Trees, Evaporation, Equations, Hydrology, 
Forcign research, Forcign countries, *USSR. 


Since it is extremely difficult to determine 
re cipitation interception experimentally, it 
comes necessary to develop and use computa- 
tion methods. A proposed computation method 
determines the accumulation of intercepted water. 
From the result of verification of the proposed 
method by means of observational data, it was 
established that the errors in the determination of 
the monthly values of interception of liquid and 
solid precipitation generaly range within + or - 
20% and may reach 25-30% in some cases. It was 
concluded that the proposed method can be used 
successfully in hydrologic investigations for esti- 
mating the dynamics of precipitation interception 
and for computing throughfall. (Humphreys- 
ISWS) 
W78-05796 


RESPONSE OF THE DEVIL’S RIVER (TEXAS) 
FISH COMMUNITY TO FLOODING, 

Baylor Univ., Waco, TX. Dept. of Biology. 

H. L. Harrell. 

Copeia, 1978, No. 1, February, p 60-68, 3 fig, 2 
tab, 27 ref. 


Descriptors: *Environmental effects, Floods, 
Biological communities, Rivers, Fish reproduc- 
tion, Habitats, Texas, ‘*Devil’s River(Tex), 
Ecosystems, Flood damage, Succession, Biomass. 


A description is presented of species associations 
of dominant fishes in the free-flowing Devil's 
River, their responses to flooding, and relation- 
ships between these changes and total fish com- 
munity stability. During flooding, habitat distinct- 
ness and species diversity declined as did the 
population of 6 to the 8 subdominant fishes. Most 
species associations were dissolved and new ones 
formed. Four of the 6 dominants among Devil's 
River fishes increased in abundance after flooding. 
The dominants retained ecologic importance 
despite pronounced shifts in their use of habitats. 
It is suggested that, in the comparative measure- 
ment of ecosystem stability, continued or in- 
creased dominance by a few species be considered 
typical of naturally stressful environments. 
(Chilton-ORNL) 

W78-05951 


PHOTOSYNTHESIS AND SOLAR ENERGY 
CONVERSION, 
Cornell Univ., 
Sciences. 

For primary bibliographic entry see Field 8C. 


Ithaca, NY. Div. of Biological 


W78-05969 


A METHOD OF MEASURING AIRBORNE 
ACIDITY: ITS APPLICATION FOR THE 
DETERMINING OF ACID CONTENT ON 
LONG-DISTANCE TRANSPORTED PARTICLES 
AND IN DRAINAGE WATER FROM SPRUCES, 
Swedish Water and Air Pollution Research Lab., 
Goteborg 

For primary bibliographic entry sce Field 5A. 
W78-06003 


SEASONAL NUTRIENT AND SODIUM ACCU- 
MULATION IN THE MACROPHYTE PON- 
TEDERIA CORDATA, 

Carleton Univ., Ottawa (Ontario). Dept. of Biolo- 


gy- 

I. L. Bayly, and M. E. Shibley. 

Canadian Journal of Botany, Vol. 56, No. 4, p 417- 
425, 1978. 6 fig, 19 ref. 


Descriptors: *Rooted aquatic plants, *Marsh 
plants, *Seasonal, *Soil-water-plant relationships, 
*Nutrient requirements, *Plant physiology, Wet- 
lands, Marshes, Aquatic plants, Nutrients, 
Cycling nutrients, Plant growth, Soil chemical pro- 
pertics, Sodium, Phosphorus, Calcium, Magnesi- 
um, Potassium, *Pontederia cordata, Aquatic 
macrophytes. 


A seasonal study of the accumulation of calcium, 
and phosphorus 
was made on Fensadicia: cordata L., an important 
component of wetlands in North America. Calci- 
um accumulation by the plants increased 
throughout the growing scason. The major accu- 
mulation was in the root system, the plant part that 
overwinters. A marked decline in p con- 
tent was evident at the end of the growing season 
in all tissues except the rhizomes. A concomitant 
potassium increase occurred in the soil horizon in 
which the plants were rooted. Sodium and mag- 
nesium were accumulated in all plant parts, 
although the trends were only moderately signifi- 
cant. Soil magnesium showed a decrease over this 
same period. Phosphorus accumulation was high 
at the initial stage of declined throughout the 
season. (Stciner-Mass) 

W78-06085 








THE USE OF WATER AND MINERALS BY 
EVERGREEN AND DECIDIOUS SHRUBS IN 
OKEFENOKEE SWAMP, 

California Univ., Santa Barbara. Dept. of Biologi- 
cal Sciences. 

W. H. Schlesinger, and B. F. Chabot. 

Botanical Gazette, Vol. 138, No. 4, p 490-497, 
1977. 3 fig, 5 tab, 40 ref. 


Descriptors: *Swamps, 
*Shrubs, *Nutricnt 
Aquatic _ plants, 


*Moisture uptake, 
requirements, Wetlands, 
Consumptive use, Circula- 
tion(Plants), Nutrients, *Georgia, *Okefenokee 
Swamp(Geo), Deciduous shrubs, Evergreen 
shrubs, Foliar concentrations. 


Shoot water potentials, leaf diffusion resistances, 
and foliar concentrations of Ca(++), Mg(++), 
K(+), N, and P were measured in an evergreen 
shrub, Lyonia lucida, and a deciduous shrub, 
Clethra alnifolia. An upland, evergreen specics, 
Lyonia ferruginea, was included for comparison. 
C. alnifolia generally had the highest mineral con- 
tents (percentage of dry weight) and the highest 
water loss in transpiration. During several 24-hour 
monitoring periods, the lowest observed water 
potentials (L. lucida, --10.1 bars: C. alnifolia, --12.5 
bars: L. ferruginea, --17.2 bars) did not suggest 
‘physiological drought’ in the swamp species. Only 
L. lucida showed any evidence of midday stomatal 
closure. In this warm-temperate swamp, evergreen 
species have the potential for greater efficiency of 
mineral use and productivity, largelty due to their 
leaf longevity. In addition, sclerophyllous tissue is 
probably useful in defense against herbivores. 
(Stciner-Mass) 
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W78-06087 


DISTRIBUTION, SEASONALITY, AND 
BIOMASS OF AQUATIC MACROPHYTES IN 
LAKE OPINICON (EASTERN ONTARIO), 
Queen’s Univ., Kingston (Ontario). Dept. of 
Biology. 

For primary bibliographic entry see Field 2H. 
W78-06088 


SEASONAL MEASUREMENTS OF CARBON, 
NITROGEN, ASH, IRON, CARBOHYDRATES, 
AND PIGMENTS FROM GEOGRAPHICALLY 
DIFFERENT SPARTINE ALTERNIFLORA 
MARSHES IN THE SOUTHEAST, 

Skidway Inst. of Oceanography, Savannah, GA. 
G.L. MclIntire, and W. M. Dunstan. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-266 983, 
Price codes: A04 in paper copy, AOI in microfiche. 
Technical Report Scries Number 76-5, Georgia 
Marine Science Center, University System of 
Georgia, Skidway Island, Georgia. 20 p, 2 fig, 10 
tab, 19 ref. (1976). 


Descriptors: *Marshes, *Marsh plants, Period of 
growth, *Nutricnt requirements, *Southeast U.S., 
Wetlands, Coastal marshes, Salt marshes, Rooted 
aquatic plants, Halophytes, Grasses, *Seasonal, 
*Carbon, *Nitrogen, *Carbohydrates, Nutricnts, 
*Ash, *Iron, *Spartina alterniflora. 


Average seasonal nitrogen levels for Spartina 
show higher percentages of nitrogen in the early 
part of the growing season dropping to relatively 
constant levels by late spring. Carbon to nitrogen 
levels for leaves were within the range of terrestri- 
al plants (30-40) which contain a higher percentage 
of structural carbohydrates. Stem percentages 
were higher reflecting the accumulation of cellu- 
litic compounds during the year. The car- 
bon:nitrogen values illustrated the generally 
nitrogen poor status of Spartina. Tissue concentra- 
tions of iron dropped from January to July in both 
leaf and stem samples while percent ash content 
decreased during the year probably to the time of 
peak standing crop, increasing thereafter with the 
death of the plants. Nonstructural carbohydrates 
(NSC) values for leaves and stems average ap- 
proximately 45 and 55 mg NSC/dry gram wt 
respectively through the July samples. Reduced 
NSC levels occur in late fall which may reflect 
greater percentages of dead and dying materials 
within the samples. Temperature and environmen- 
tal effects on photosynthesis and/or translocation 
of photosynthetic production may also be respon- 
sible for reduced NSC levels in leaf and stem tis- 
sues. Pigment concentrations generally decreased 
from January to October. (Steiner-Mass) 
W78-06093 


NITROGEN UPTAKE CHARACTERISTICS OF 
CORN ROOTS AT LOW N CONCENTRATION 
AS INFLUENCED BY PLANT AGE, 

Purdue Univ., Lafayette, IN. Dept. of Agronomy. 
J. H. Edwards, and S. A. Barber. 

Agronomy Journal, Vol 68, No 1, p 17-19, Janua- 
ry-February 1976. | fig, 2 tab, 9 ref. OWRT B-026- 
IND(6). 


Descriptors: *Nitrogen, *Corn(Field), Fertilizers, 
Fertilization, Roots, Soil investigations, Green- 
house experiments, *Absorption. 


Information is necded on the relation between 
concentration of N in solution, CN, and the rate of 
N uptake by corn roots in order to evaluate the soil 
and crop parameters affecting N fertilizer efficien- 
cy. Data on net N influx, In, vs. CN were obtained 
for N levels below 150 micro M on corn plants of 
seven ages ranging from 15 to 58 days (2 weeks 
after tasseling). It was determined by measuring 
rate of N depletion from the solution in which corn 
plants grew. Both NH+4 and NO-3 forms of N 
were used. Th experiments were conducted in the 
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growth chamber and grcenhouse. (See also W76- 
11519 and W74-05404) (Skogerboc-Colorado State) 
W78-06097 


INTERCEPTION BY PINUS PATULA IN RELA- 
TION TO RAINFALL PARAMETERS, 
Natal Univ., Pietermaritzburg (South Africa). 
Dept. of Agricultural Enginccring. 

. E. Schulze, C. R. Scott-Shaw, and U. W. Naani. 
Journal of Hydrology, Vol. 36, No. 3/4, p 393-396, 
February 1978. 2 fig, 1 tab, 5 ref. 


Descriptors: *Rainfall, *Africa, *Interception, 
*Pine trees, On-site investigations, Forests, 
Conifcrous forests, Coniferous trees, Vegetation, 
Precipitation(Atmosphcric), Canopy, Water loss, 
Rain, Rainfall intensity, Data processing, 
Forestry, *South Africa, Pinus patula. 


Relationships between gross daily rainfall and in- 
terception and between rainfall duration and inter- 
ception for four categories of rainfall intensity 
were given for a 10-year old stand of Pinus patula 
at Cathedral Peak in South Africa. Interception 
was shown to increase with rainfall intensity for 
given durations of a storm. (Sims-ISWS) 
W78-06104 


UPTAKE BY BARLEY OF WATER TABLE- OR 
SURFACE-APPLIED CADMIUM, 
Oklahoma State Univ., Stillwater. 
Agronomy. 

For primary bibliographic entry sce Ficld 5B. 
W78-06111 


Dept. of 


2J. Erosion and Sedimentation 


MEASUREMENT OF SEDIMENT CONTROL 
IMPACTS ON AGRICULTURE, 
Arizona Univ., Tucson. Dept. 
Economics. 

For primary bibliographic entry sce Field 5G. 
W78-05701 


of Agricultural 


FALLOUT CESIUM-137 IN CULTIVATED AND 
NONCULTIVATED NORTH CENTRAL UNITED 
STATES WATERSHEDS, 

Agricultural Research Service, Oxford, MS. Sedi- 
mentation Lab. 

For primary bibliographic entry sce Field 5B. 
W78-05779 


EFFECTS OF SOIL, COVER CROP, AND 
NUTRIENT SOURCE ON AMOUNTS AND 
FORMS OF PHOSPHORUS MOVEMENT 
UNDER SIMULATED RAINFALL CONDI- 
TIONS, 

Ohio Agricultural Research and Development 
Center. Wooster. 

For primary bibliographic entry sce Field 5B. 
W78-05780 


AQUEOUS- AND SEDIMENT-PHASE 
PHOSPHORUS YIELDS FROM FIVE 
SOUTHERN PINE WATERSHEDS, 

Southern Forest Experiment Station. Oxford, MS. 
For primary bibliographic entry sce Field SB. 
W78-05781 


STATISTICAL EVALUATION OF RAINFALL- 
SIMULATOR AND EROSION TESTING 
PROCEDURE, 

Louisiana Dept. of Highways. Baton Rouge. 
Research and Development Section. 

S. M. Law. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-264 469. 
Price codes: AQ3 in paper copy, AOL in microfiche. 
Research Report 106, January 1977. 43 p. 6 fig. 4 
tab, Il ref, | append. 





*Rainfall 
*Erosion, Statistical methods, Soils, Hydrology, 


Descriptors: simulators, “*Statistics, 
Laboratory tests, Instrumentation, 
procedures, Mulching, Stabilization, 
Statistical repeatability. 


Testing 
*Soil loss, 


Much money, time, and work are expended each 
year in evaluating new erosion products. Test loca- 
tions in the field are now hard to find; therefore, a 
better method of first checking erosion products 
had to be found. A tentative laboratory test 
procedure had been developed by which these 
products could be evaluated. A rainfall-simulator 
had been designed and operated using this test 
procedure; however, complete testing for statisti- 
cal purposes had not been accomplished. The 
specific aims of the study were: (1) to supply docu- 
mentation of statistical repeatability of the rain- 
fali-simulator and the soil-loss data using the test 
procedure, (2) to reevaluate the design and opera- 
tion of the rainfall-simulator, and (3) to reevaluate 
the test procedure. These aims were carried out in 
a series of repetitive tests. Principal conclusions 
were as follows: (1) the revised rainfall-simulator 
was capable of statistically repeatable operation, 
(2) use of the revised tentative laboratory test 
procedure was justified, (3) revisions were neces- 
sary in the original design and operation of the 
rainfall-simulator, and (4) revisions were necessa- 
ry in the original tentative laboratory test 
procedure. Principal recommendations were: (1) 
that the research study statistical data be accepted 
as documentation of completion of specific aims 
of the study, and (2) that the construction of the 
rainfall-simulator be accepted as a necessary tool 
in performance of laboratory testing of new 
products in the erosion field through the use of the 
revised tentative laboratory test procedure. (Lee- 
ISWS) 

W78-05785 


ORGANIC MATTER IN THE SUSPENDED 
LOAD OF THE RIVERS AND IRRIGATION 
SYSTEMS OF SOVIET CENTRAL ASIA, 

For primary bibliographic entry see Field 5B. 
W78-05799 


SEDIMENTATION AND SOIL ALTERATION, 
MONROE RESERVOIR, INDIANA, 

Indiana Univ., Bloomington. Dept. of Geology. 

K. R. Bradbury. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 553, 
Price codes: AOS in paper copy, AO in microfiche. 
Report, Master of Arts, Thesis, April, 1977. 83 p, 
21 fig, 11 tab, 31 ref, 5 append. OWRT B-074- 
IND(2), 14-31-0001-5143. 


Descriptors: *Sedimentation rates, *Sediment 
load, *Reservoirs, *Indiana, *Cores, *Suspended 
load, *Sedimentation, Iron compounds, Soil 
water, Soil properties, Measurements, Sediment 
analysis, Flooded soils, *Monroe Reservoir(IND), 
Sediment thickness, Sediment budget, Floodplain 
soils, Sediment cores. 


The physical sedimentation system and the sedi- 
ment and flooded soil properties of Monroe Reser- 
voir in south-central Indiana, were studied. An 
input-output sediment budget was calculated by 
relating water discharge through input and output 
gauges to the amount of sediment transported by 
the water. Sediment thickness measurements in 
reservoir bottom cores and detailed profile of bot- 
tom topography were made. Suspended sediment 
in the reservoir water varices with water depth and 
position on the lake. Sediment load decreases 
linearly downlake toward the Salt Creek Dam and 
suspended sediment concentrations are higher 
near the bottom of the reservoir than near the sur- 
face. Sediment thicknesses measured in 46 cores 
range from 0 to 10 inches with a mean thickness of 
2.5 in the upper basin. decreasing to 1.1 in lower 
basins: this distribution agrees with the prediction 
of the sediment-load measurements. Averaging 
results of the input-output and coring studies, the 


16 


mean total sediment thickness is about 1.2 inches, 
and the annual storage loss to sediment is 0.05%. 
No sedimentation problems are foreseen for the 
reservoir. Bottom cores were analyzed and com- 
pared to modern floodplain soils. Flooded soils 
beneath the reservoir differ from comparable non- 
flooded soils in the reduction of iron from ferric to 
ferrous forms due to bottom water chemistry. Ex- 
tractable calcium and magnesium are significantly 
lower in flooded soils than in modern floodplain 
soils. Phosphorous, iron, manganese, carbon, and 
a large fraction of clay-sizc particles accumulate in 
the reservoir sediment. Phosphorous accumulation 
may be due to bonding between phosphate ions 
and clay minerals in the sediments. (Seip-IPA) 
W78-05815 


DETERMINATION OF SOIL HUMUS CON. 
TENT WHEN CONDUCTING FIELD EXPERI- 
MENTS ON ERODED SOILS, (IN RUSSIAN), 
Moscow State Univ. (USSR). Faculty of Geog- 
raphy. 

For primary bibliographic entry sce Ficld 2G. 
W78-05943 


THE INTERTIDAL SEDIMENT HABITATS OF 
THE LOWER MEDWAY ESTUARY, KENT, 

Sir John Cass Coll., London (England). School of 
Science and Technology. 

For root bibliographic entry see Field 5C. 
W78-0600: 


NUTRIENT RELEASE FROM ANAROBIC SEDI- 
MENTS, 

Limno-Tech Inc., Ann Arbor, MI. 

For primary bibliographic entry see Field SC. 
W78-06007 


MIGRATION OF TRACE METALS IN INTER- 
FACES OF SEAWATER AND POLLUTED SUR- 
FICIAL SEDIMENTS, 

University of Southern California, Los Angeles. 
Environmental Engineering Program. 

For primary bibliographic entry see Field 5B. 
W78-06022 


ORGANIC MATTER DISTRIBUTION CHARAC- 
TERISTICS IN THE SHOAL SEDIMENTS OF 
THE SELENGA DELTA IN LAKE BAIKAL, (IN 
RUSSIAN), 

Limnologicheskii Inst., Irkutsk (USSR). 

For primary bibliographic entry see Field 5B. 
W78-06034 


ENGINEERING AND PEDOLOGICAL PROPER- 
TIES OF SOILS AS THEY AFFECT SOIL 
ERODIBILITY, 

California Univ., Davis. Dept. of Land, Air, and 
Water Resources; and California Univ., Davis. 
Dept. of Civil Engineering. 

For primary bibliographic entry sce Ficld 2G. 
W78-06036 


LAST-GLACIAL ALLUVIAL FAN SEDIMENTA- 
TION IN THE LOWER DERWENT VALLEY, 
TASMANIA, 

Macquarie Univ., North Ryde (Australia). School 
of Earth Sciences. 

R. J. Wasson. 

Sedimentology, Vol. 24, No. 6, p 781-799, 
December 1977. 1 1 fig, 3 tab, 40 ref. 


Descriptors: *Alluvial fans, *Geomorphology, 
*Sedimentology, *Pleistocene epoch, Glaciology, 
Sediments, Deposition(Sediments), Surveys, Par- 
ticle size, Velocity, Soil properties, Mudflows, 
On-site investigations, Foreign countries, Foreign 
research, Petrology, *Tasmania, Debris flow. 


Alluvial fans of the last glacial age in the lower 
Derwent Valley in southeastern Tasmania were 
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built by debris flows and stream flows. The 
deposits were derived from periglacial and niva- 
tional slope mantles at the highest altitudes in the 
fan catchments and from regolith of uncertain af- 
finities at the lowest elevations. The apical and 
middle parts of the fan commonly consist of 
coarse-grained debris flow and_ water-laid 
deposits, while the distal deposits are predomi- 
nantly water-laid sheetflood silts and clays. Chan- 
nels are important in the proximal parts of the fans 
and are mostly filled with water-laid sediments, 
less commonly by debris flow deposits. A first ap- 
proximation to the mean velocity of the last stage 
of debris flow in a channel is between 4 m/sec and 
6 m/sec. A group of ‘water-laid’ sediments showed 
very poor separation of particle sizes, and two ex- 
lanations were offered for these sediments. 
Firstly, the large quantitics of unsorted debris 
available from the catchments produced 
moderately well-sorted slurrics, or, secondly, 
openwork stream gravels werc infiltrated by later 
water flows charged with fines. The streams 
crossing the fans also | produced water flows rela- 
tively low d di it concentrations 
resulting in reasonably good sorting. The debris 
flows and ‘water-laid’ muddy sediments cannot be 
distinguished using CM plots. The debris flows 
display considerable variation in thickness and 
grain-size characteristics, which is attributable to 
propertics inherent in debris flow behavior. 
(Humphreys-ISWS) 
W78-06105 





PACKING AND ANGLE OF REPOSE OF NATU- 
RALLY SEDIMENTED FINE SILICA SOLIDS 
IMMERSED IN NATURAL AQUEOUS ELEC- 
TROLYTES, 

Imperial Coll. of Science and Technology London 
(England). Dept. of Civil Engineering. 

P. A. Mantz. 

Sedimentology, Vol. 24, No. 6, p 819-832, 
December 1977. 5 fig, 2 tab, 24 ref. 

Descriptors: *Sedimentology, *Soil compaction, 
“Laboratory tests, *Aqueous solutions, Silica, 
Sediments, Sands, Electrolytes, Soil stability, Soil 
properties, Soil physical properties, Testing 
procedures, Angle of repose, Packing coefficient. 


Six grades of near uniformly sized silica solids 
(ranging in median size from 15 micrometers to 160 
micrometers) were sedimented in various natural 
aqueous electrolytes. The influence of surface 
forces on these silica-electrolyte systems was then 
inferred from measurements of the packing coeffi- 
cient, C, of each sediment. It was found that the 
packings were uninfluenced by surface chemical 
forces when the grade size was greater than about 
100 micormeters. For smaller grades immersed in 
naturally concentrated aqueous electrolytes, C 
was found to decrease from an initial value of 
about 0.50, and this was explained by the onset of 
surface chemical attractive forces. For smaller 
grades immersed in pure water, C was found to in- 
crease to a maximum of 0.58. Three explanations 
for this phenomenon, namely a difference in shape 
with grade size, a decrease in intensity of deposi- 
tion, and the onset of surface chemical repelling 
forces, were examined, and the latter explanation 
scemed the most probable. Measurements of the 
angle of repose for the sediments also showed the 
influence of surface chemical repelling as well as 
attractive forces in fine silica solids. The results 
may be used to aid interpretation of the fabric and 
Stability of pre-lithified sedimentary units. 
wen” ISWS) 
W78-06106 


TRENDS OF SEDIMENT REMOVAL FROM 
ARID SCREE SLOPES UNDER SIMULATED 
RAINSTORM EXPERIMENTS, 

Hebrew Univ., Jerusalem (Israel). Dept. of Geog- 


raphy. 

A. Yair, and H. Lavee. 

Hydrological Sciences Bulletin, Vol. 22, No. 3, p 
379-391, September 1977. 7 fig, 2 tab, 20 ref. 


Descriptors: *Sediment transport, *Storms, 
*Simulated rainfall, Sediment yield, Erosion, 
Rainfall simulators, Raindrops, Sediment 


discharge, Hydrology, Runoff. 


In the framework of an experiment devoted to the 
study of runoff generation on six arid talus man- 
tled slopes, runoff samples loaded with fine sedi- 
ment were taken at short intervals. The samples al- 
lowed an analysis to be made of the relationships 
existing between sediment concentration and sedi- 
ment discharge to the runoff discharge of such 
slopes. Sediment concentrations varied from 0.5 to 
59 g/l, and sediment yields from 0.9 to 24.2 g/sq m. 
Whereas a positive linear relationship was ob- 
tained between runoff discharge and sediment 
discharge, no clear relationship was obtained 
between runoff discharge and sediment concentra- 
tion. The highest concentrations were recorded in 
the initial runoff, followed by a rapid decrease in 
concentration during the rising flow stage. A 
second part of sediment concentration appeared at 
the fall stage of the flow. These results were ex- 
plained tentatively by the varying role of splash 
and flow velocity on sediment detachment and 


transport processes during the flow event. (Lee- 
ISWS) 
W78-06108 


I. DYNAMICS OF MERCURY IN LAKE SEDI- 
MENTS. IL. STUDIES ON ORGANIC 
PHOSPHORUS IN SOILS IRRIGATED WITH 
MUNICIPAL WASTEWATERS, 

Purdue Univ., Lafayette, IN. 

For primary bibliographic entry sce Field 5C. 
W78-06137 


SEDIMENTATION IN SANTA MARGARITA 
LAKE, SAN LUIS OBISPO COUNTY, CALIFOR- 
NIA, 

Geological Survey, Menlo Park, CA. Water 
Resources Div. 

G. D. Glysson. 

Water-Resources Investigations 77-56, September 
1977. 15 p, 7 fig, 6 tab, 11 ref. 


Descriptors: *Reservoir storage, *Sedimentation, 
Deposition(Sediments), *Sedimentation rates, 
*California, Inflow, Streamflow, Sediment yield, 
*Santa Margarita Lake(Calif), San Luis Obispo 
County(Calif), Salinas River(Calif). 


The 1975 storage capacity of Santa Margarita Lake 
in San Luis Obispo County, Calif., was 41,400 
acre-fect, a decrease of 3,400 acre-feet since 1941. 
Usable capacity decreased from 25,800 to 23,000 
acre-feet. Long-term sediment yield for the 
Salinas River basin upstream from the lake was 
estimated at 1,150 tons per square mile per year. A 
correlation between the annual water discharge of 
the Salinas River near Pozo and the annual quanti- 
ty of sediment deposited in the lake was developed 
that can be used to stimate future sediment deposi- 
tion. (Woodard-USGS) 

W78-06182 


HYDROLOGY AND WATER QUALITY OF THE 
ATCHAFALAYA RIVER BASIN, 
Geological Survey, Baton Rouge, 
Resources Div. 

For primary bibliographic entry see Field 4A. 
W78-06184 


LA. Water 


PALEOGEOCHEMISTRY AND INTERSTITIAL 
WATER CHEMISTRY FROM SEDIMENTS OF 
FIVE MAINE LAKES, 

Maine Univ. at Orono. Dept. 
Sciences. 

For primary bibliographic entry see Field 2H. 
W78-06199 


of Geological 
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2K. Chemical Processes 


CHEMICAL SYSTEMS MONROE RESERVOIR, 
INDIANA, 

Indiana Univ., Bloomington. Dept. of Geology. 
For primary bibliographic entry see Ficld 2H. 
W78-05805 


ANALYSIS OF THE F_UORINE ION IN THE 
PRESENCE OF AL AND CA IONS IN AIR AND 
WATER WITH THE USE OF ZR-SPADNS RE- 
AGENT, (IN RUSSIAN), 

For primary bibliographic entry see Field 5A. 
W78-06008 


A PROPOSED MODIFICATION TO THE CLAS- 
SICAL METHOD OF CALCULATING AL- 
KALINITY OF NATURAL WATERS, 

Auburn Univ., AL 

For primary bibliographic entry see Ficld 5A. 
W78-06019 


HYDROGEN INPUT TO THE HUBBARD 
BROOK EXPERIMENTAL FOREST, NEW 
HAMPSHIRE, DURING LAST DECADE, 

Cornell Univ., Ithaca, NY. Section of Ecology and 
Systematics. 

For primary bibliographic entry see Field 5A. 
W78-06026 


THE CHEMICAL COMPOSITION OF AT- 
MOSPHERIC PRECIPITATION FROM 
SELECTED STATIONS IN MICHIGAN, 
Michigan Univ., Ann Arbor. School of Natural 
Resources. 

For primary bibliographic entry sce Field 5A. 
W78-06027 


THE COLLECTION OF PRECIPITATION FOR 
CHEMICAL ANALYSIS, 

Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

J. N. Galloway, and G. E. Likens. 

Tellus, Vol 30, No 1, p 71-82, February 1978. 2 fig, 
6 tab, 12 ref. 


Descriptors: *Precipitation(Atmospheric), 
*Sampling, *Chemical analysis, *Chemistry of 
precipitation, Equipment, Precipitation gages, 
Rain gages, Rain, Rain water, Snow, Fallout, Data 
collections, Chemical analysis, Chemistry, 
Meteorology, Collectors. 


This paper was one of a series of publications on 
the collection and chemical analysis of precipita- 
tion. While the first paper presented the results 
from an intercalibration of 10 different designs of 
precipitation collectors, this paper presented 
results of experiments on the collection efficiency 
of collectors, preservation of samples, monthly 
variation of wet and dry deposition, sample 
storage, length of sampling period, choice of col- 
lector location, and sources of variability in 
precipitation data. The primary conclusions were 
that dry fallout usually should be excluded from 
rain and snow samples, sampling should be on an 
event basis, all biocides tested have some detri- 
mental effect on sample composition, and that the 
major sources of variability in precipitation data 
are due to sampling errors and choice of collector 
location. (Sims-IS WS) 

W78-06112 


GROUND-WATER RESOURCES OF EMMONS 
COUNTY, NORTH DA“OTA, 
Geological Survey, ismarck, 
Resources Div. 

For primary bibliographic entry sce Ficld 4B. 
W78-06179 


ND. Water 
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2L. Estuaries 


PROPAGATION AND USE OF SPARTINA AL- 
TERNIFLORA FOR SHORELINE EROSION 
ABATEMENT, 

North Carolina State Univ. at Raleigh. 

For primary bibliographic entry see Field 4A. 
W78-05751 


INTERACTION OF TSUNAMIS WITH THE 
HAWAIIAN ISLANDS CALCULATED BY A 
FINITE-ELEMENT NUMERICAL MODEL, 
Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

J. R. Houston. 

Journal of Physical Oceanography, Vol 8, No 1, p 
93-102, January 1978. 8 fig, 17 ref. 


Descriptors: *Tsunamis, *Hawaii, *Modcl studics, 
*Mathematical models, *Pacific Ocean, 
Waves(Water), Ocean waves, Coasts, Islands, 
Gages, Equations, Finite clement analysis, 
Analytical techniques, Mathematics, Oceanog- 
raphy. 


A finite element numerical model was used to 
determine the interaction of tsunamis with the 
Hawaiian Islands. The model employs a finite ele- 
ment grid which telescopes from a large cell size in 
the deep ocean to a very smail size in shallow 
coastal waters and covers a region which included 
the eight major islands of the Hawaiian Islands. 
The numerical model solves the problem of tsu- 
nami propagation from the deep ocean to the 
coasts of these islands. Although time periodic 
motion was assumed in the solution, the interac- 
tion of an arbitrary tsunami waveform with the 
islands can be determined easily within the 
framework of a lincar theory by superposition. 
The deep ocean waveforms of the 1960 and 1964 
Alaskan tsunamis were determined for use as 
input to verify the finite element model by employ- 
ing a finite difference numerical model which as- 
sumes as an initial condition that the uplift move- 
ment of the sea floor in the source regions during 
an earthquake is instantaneous and results in a 
water surface elevation identical to the known per- 
manent vertical displacement of the sea floor. The 
finite difference model propagates the waves 
radiated from the source regions to a deep ocean 
area near the Hawaiian Islands using a two-dimen- 
sional spherical coordinate grid to solve the linear 
long wave equations. The finite element model 
was deep water time histories as input. Numericai 
model calculations were shown to be in good 
agreement with tide gage recordings of the 1964 
Alaskan tsunami at Kahului, Maui; Honolulu, 
Oahu; Hilo, Hawaii; and the 1960 Chilean tsunami 
at Honolulu, which was the only location where 
the 1960 tsunami did not destroy the gage. (Sims- 
ISWS) 

W78-05772 


DRIFT RESPONSE OF MONOMOLECULAR 
SLICKS TO WAVE AND WIND ACTION, 
Hamburg Univ. (West Germany). 

P. Lange, and H. Huhnerfuss. 

Journal of Physical Oceanography, Vol 8, No |, p 
142-150, January 1978. 7 fig, 3 tab, 40 ref. 


Descriptors: *Monomolecular films, 
*Drifting(Aquatic), *Waves(Water), *Winds, 
Laboratory tests, On-site investigations, Ocean 
waves, Gravity waves, Velocity, Alcohols, 


Evaporation, Air-water interfaces, Oceanography, 
Path of pollutants, *Sylt(Germany), *North Sea, 
Monomolecular slicks, Ocean slicks. 


The drift responses of monomolecular slicks to 
wind and wave action were investigated in a 
laboratory wind-wave tunnel and in the field. The 
wind-wave tunnel was fitted with a mechanical 
wave generator which produced uniform, long- 
crested gravity waves. The field studies were per- 
formed off the island of Sylt (German Bight) in the 


North Sea. Laboratory results for the slick drift 
response to deep water gravity waves only were in 
excellent agreement with the Stokes irrotational 
mass transport drift velocity theory. The purely 
wind-induced slick drift was in good agreement 
with the results obtained by previous investigators 
using a variety of other floats. A number of labora- 
tory and field investigatons were compared and 
showed that the surface drift to wind speed ratio 
lies between 2.6-5.5%. A difference between the 
average ratios for the collected laboratory and 
field results indicated that the pure gravity wave 
drift component probably comprises 25-30% of the 
total surface drift. A qualitative example confirm- 
ing this was demonstrated in the field studies. A 
laboratory treatment of the combined wind and 
wave slick drift showed that the effects of wind 
and waves cannot be simply superimposed. In 
some cases, the gravity waves appear to decouple 
the wind drift, especially at lower wind speeds. 
(Sims-ISWS) 

W78-05773 


THE USE OF FAECAL BACTERIA AS A 
TRACER FOR SEWAGE SLUDGE DISPOSAL 
IN THE SEA, 

Ministry of Agriculture, Fisherics and Food, 
Burnham-on-Crouch (England). Fisheries Lab. 
For primary bibliographic entry see Ficld 5B. 
W78-05876 


A FAECAL STEROL SURVEY IN THE CLYDE 
ESTUARY, 

Bristol Univ. (England). Dept. of Chemistry. 

For primary bibliographic entry see Field SB. 
W78-05879 


DISTRIBUTION OF VIRAL AND BACTERIAL 
PATHOGENS IN A COASTAL CANAL COM- 
MUNITY, 

Baylor Coll. of Medicine, Houston, TX. Dept. of 
Virology and Epidemiology. 

For primary bibliographic entry sce Field 5B. 
W78-05880 


NEARSHORE SEDIMENT POLLUTION IN 
ISRAEL BY TRACE METALS DERIVED FROM 
SEWAGE EFFLUENT, 

Hebrew Univ. of Jerusalem, Rehovot (Israel). 
Dept. of Soil and Water Science. 

For primary bibliographic entry see Field SB. 
W78-05887 


DISCHARGE OF NITROGEN, PHOSPHORUS 
AND ORGANIC MATTER INTO THE GULF OF- 
BOTHNIA, 

National Swedish Environment Protection Board, 
Uppsala. Limnological Survey. 

For primary bibliographic entry see Field 5B. 
W78-05905 


OIL POLLUTION ON THE POLISH COAST OF 
THE BALTIC SEA, (IN POLISH), 

For primary bibliographic entry see Field 5C. 
W78-05907 


COASTAL WATER RESEARCH PROJECT. AN- 
NUAL REPORT FOR THE YEAR ENDED 30 
JUNE 1977. 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

For primary bibliographic entry sce Field 5B. 
W78-05911 


COASTAL CURRENTS, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

For primary bibliographic entry see Field SB. 
W78-05916 
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POLLUTANTS IN SEDIMENTS OFF PALOS 
VERDES, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

For primary bibliographic entry see Field SB. 
W78-05917 


SATELLITE IMAGERY STUDIES, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

For primary bibliographic entry sce Field SB. 
W78-05919 


EFFECTS OF CLIMATIC CYCLES ON THE 
RELATIVE ABUNDANCE AND AVAILABILITY 
OF COMMERCIAL MARINE AND ESTUARINE 
SPECIES, 

Maine State Dept. of Marine Resources, Augusta. 
R. L. Dow. 

Journal of Conseil International Pour 
L’Exploration de la Mer, Vol. 37, No. 3, Sep- 
tember 1977, p 274-286, 1 fig, 4 tab, 16 ref. 


Descriptors: Environmental effects, *Seasonal, 
Temperature, Aquatic life, Estuaries, Populations, 
Fish, Climates, Cycles, Estuarine fisheries, 
Marine fisheries, Fish management, *Boothbay 
Harbor(Maine), *Sea water temperature. 


Simple linear correlation utilizing arithmetic 
means of sea surface temperature at Boothbay 
Harbor, Maine, were used in the studies. Evidence 
showed that sea temperatures have been the prin- 
cipal environmental regulator of species 
abundance and availability. This dependence on 
periodic and widely varying sea temperature cy- 
cles for maximum abundance of each of more than 
30 commercially important species creates major 
problems for effective fisheries management. 
(Chilton-ORNL) 

W78-05957 


IMPORTANCE OF EELGRASS BEDS IN PUGET 
SOUND, 

National Marine Fisheries Service, Beaufort, NC. 
Beaufort Lab. 

G. W. Thayer, and R. C. Phillips. 

Marine Fisheries Review, Vol 39, No II, 
November 1977, p 18-22, 2 fig, 1 tab, 8 ref. 


Descriptors: *Ecology, Habitats, Aquatic 
habitats, Predation, Protection, Aquatic environ- 
ment, Aquatic plants, Food chairs, *Puget 
Sound(Wash), Washington, Detoitus, *Eelgrass. 


Observations and research efforts have shown 
that the importance of eelgrass systems does not 
necessarily lie in their direct food value to organ- 
isms but in their multifaceted functions. They pro- 
vide a habitat for the growth of ecologically impor- 
tant fish and invertebrates. Because of normally 
dense growth, seagrasses also provide small or- 
ganisms a significant degree of protection from 
predators. Eelgrass leaves have a high rate of 
growth and although few organisms feed directly 
on the leaves, the major food chains are based on 
detritus derived from the leaves which may sup- 
port food chains in adjacent waters. The blades 
support many small epiphytic organisms. The 
roots bind the sediments and remove nutricnts 
from the substrate. (Chilton-ORNL) 

W78-05958 


STRUCTURE OF PELAGIC FOOD CHAIN AND 
RELATIONSHIP BETWEEN PLANKTON AND 
FISH PRODUCTION, 

Bedford Inst. of Occanography, Dartmouth (Nova 
Scotia). Marine Ecology Lab. 

R. W. Sheldon, W. H. Sutcliffe, Jr, and M. A. 
Paranjape. 

Journal of the Fisheries Rescarch Board of 
Canada, Vol. 34, 1977, p 2344-2353, 6 fig, 54 ref. 
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Descriptors: Biological communities, ‘*Fish 
management, Production, Ecosystems, *Plankton, 
Phytoplankton, Fish, Estimating, Predation, Peru, 
North Sea, Gulf of Maine, *Food chains, *Pelagic 
ecosystems. 


The simplified view of the pelagic food chain, 
based essentially on particle size spectra, shows 
that by considering the interactions of organisms 
relative to their size it is possible to arrive at a 
lausible structure for the pelagic food chain. 
From this, estimates of plankton and fish produc- 
tion are derived. Phytoplankton production is esti- 
mated from fishery production for the Gulf of 
Maine and the North Sea and fishery production is 
estimated from plankton production for an arca 
off Peru. (Chilton-ORNL) 

W78-05961 


SEASONAL CHANGES IN THE COMMUNITY 
STRUCTURE OF THE MACROBENTHOS IN- 
HABITING THE INTERTIDAL SAND AND MUD 
FLATS OF BARNSTABLE HARBOR, MAS- 
SACHUSETTS, 

Chicago Univ., IL. Committee on Evolutionary 
Biology. 

R. B. Whitlatch. 

The Biological Bulletin, Vol. 152, No. 2, April 
1977, p 275-294, 6 fig, 2 tab, 64 ref. 


Descriptors: Environmental effects, *Seasonal, 
Biological communities, Populations, Benthos, In- 
tertidal areas, Mud flats, Sands, Massachusetts, 
*Barnstable Harbor(Mass), *Distribution patterns, 
*Classification. 


Thirty two species of benthic macrofauna used in 
an inverse classification analysis were partitioned 
into 10 species groups, reflecting spatial distibu- 
tional patterns. More than 90% of all organisms 
sampled were deposit-feeders which normally 
dominate mud and muddy-sand sediments. 
Suspension-feeders were most abundant in fine 
sands. While no significant changes were evident 
in species diversity, eveness, or species number 
during the 19 month sampling period, classifica- 
tion analysis delimited seasonal clustering of both 
samples and species groupings. These patterns 
were repeatable over a two year period suggesting 
that dynamic equilibrium, not successional change 
was occurring. Seasonal clustering patterns of 
some species were related to the appearance of 
different zoogeographic faunal province elements. 
(Chilton-ORNL) 

W78-05967 


ALKALINE POTASSIUM PERMANGANATE 
DEGRADATION OF INSOLUBLE ORGANIC 
RESIDUES (KEROGEN) ISOLATED FROM 
RECENTLY-DEPOSITED ALGAL MATS, 
California Univ., Berkeley. Dept. of Chemistry. 
For primary bibliographic entry see Field 5B. 
W78-06000 


THE INTERTIDAL SEDIMENT HABITATS OF 
THE LOWER MEDWAY ESTUARY, KENT, 

Sir John Cass Coll., London (England). School of 
Science and Technology. 

For primary bibliographic entry see Field 5C. 
W78-06002 


NITROGEN CYCLES IN A POLLUTED SEA 
AREA, 

Tokyo Univ. (Japan). Dept. of Chemical Engineer- 
ing. 

For primary bibliographic entry sce Field 5C. 
W78-06004 


DIELDRIN-INDUCED DESTRUCTION OF 
MARINE ALGAL CELLS WITH CONCOMI- 
TANT DECREASE IN SIZE OF SURVIVORS 
AND THEIR PROGENY, 
State Univ. of New York at Stony Brook. Marine 
Sciences Research Center. 


For primary bibliographic entry sce Field 5C. 
W78-06011 


OCEAN DUMPING: PHILADELPHIA’S STORY. 
For primary bibliographic entry sce Field SE. 
W78-06021 


MIGRATION OF TRACE METALS IN INTER- 
FACES OF SEAWATER AND POLLUTED SUR- 
FICIAL SEDIMENTS, 

University of Southern California, Los Angeles. 
Environmental Engineering Program. 

For primary bibliographic entry sce Field 5B. 
W78-06022 


A SEARCH FOR CYTOPATHOGENIC VIRUSES 
IN SURFACE AND COASTAL SEA WATER IN 
THE PROVINCE OF PISA (ITALY), (IN 
ITALIAN), 

Pisa Univ. (Italy). Ist. di Igine. 

For primary bibliographic entry sce Field 5B. 
W78-06023 


ECOLOGICAL STUDIES IN THE WESTERN 
SACRAMENTO-SAN JOAQUIN DELTA DUR- 
ING A DRY YEAR, 

California Univ., Davis. Dept. of Water Science 
and Civil Enginecring. 

C. A. Siegfried, A. W. Knight, and M. E. Kopache. 
Available from the National Technical informa- 
tion Service, Springfield, VA 22161 as PB-279 665, 
Price codes: A07 in paper copy, AOI in microfiche. 
Water Science and Engineering Papers, No 4506, 
January, 1978. 121 p, 55 fig, 5 tab, 75 ref, append. 
(Funded by Dow Chemical Company, Pittsburg, 
CA. and Calif. Water Resources Council). 


Descriptors: *Benthos, *Ecology, *Droughts, 
*Saline Water Intrusion, Encroachment, Saline- 
Freshwater interfaces, Low-flow, Water quality, 
Drought tolerance, *California, Deltas, Clams, 
Oligochaetes, Polychaetes, Amphipods, Standing 
crops, Deposition(Sediments), *Sacramento-San 
Joaquin(Calif). 


A portion of the Western Sacramento-San Joaquin 
Delta was studied by the UCD Estuarine Research 
Group during 1976, a critical dry year. Particularly 
important to the ecology of the Delta, in 1976, was 
the low outflow, the fourth-lowest on record. The 
most important aspect of water quality during 1976 
was Salinity incursion accompanying low flows. 
The flow flows caused the entrapment zonc to be 
located upstream from Chipps Island during much 
of 1976. The location of the entrapment zonc in the 
San Francisco Bay Estuary is thought to be very 
important in the ecology of the Delta. The benthic 
community of the Western Delta was dominated 
by the Asiatic clam (Corbicula manilensis), 
oligochaetes, the amphipods Corophium stimpsoni 
and C. spinicorne, and a spionid polychacte, Boc- 
cardia ligrerica. These taxa averaged 98% of the 
total benthic macroinvertebrates collected at each 
study site. Changes in benthos composition are 
thought to be related to salinity incursion and 
changes in substate composition resuling from the 
deposition of fine sediments during summer. In 
general, the upstream channel stations had higher 
standing crops of benthos than the other stations 
in the study area in 1976. Total benthic standing 
crop was lowest near Chipps Island. The standing 
crop peaked in June and was lowest in November. 
(Snyder-Calif, Davis) 

W78-06042 


EFFECTS OF POLLUTION ON WATER QUALI- 
TY, PERDIDO RIVER AND BAY, ALABAMA 
AND FLORIDA. 

Federal Water Pollution Administration, Athens, 
GA. Southeast Water Lab. 

For primary bibliographic entry see Field SC. 
W78-06044 


19 


WATER CYCLE—Field 2 


Estuaries— Group 2L 


PHYTOPLANKTON GROWTH, DISSIPATION 
AND SUCCESSION IN ESTUARINE ENVIRON- 
MENTS, 

Johns Hopkins Univ., Baltimore, MD. 

For primary bibliographic entry see Ficld SC. 
W78-06047 


ANALYSIS OF OPERATION 
BENTHIC INVERTEBRATES. 
Marine Research Inc., Falmouth, MA. 

For primary bibliographic entry sce Ficld 5C. 
W78-06052 


‘DEEP SIX’ 


THE ENVIRONMENTAL IMPACT OF FRESH- 
WATER WETLAND ALTERATIONS ON 
COASTAL ESTUARIES. 

Georgia Dept. of Natural Resources, Atlanta. Of- 
fice of Planning and Research. 

For primary bibliographic entry see Field SC. 
W78-06053 


PRODUCTIVITY AND NUTRIENT EXPORT 
STUDIES IN A CYPRESS SWAMP AND LAKE 
SYSTEM IN LOUISIANA, 

Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

For primary bibliographic entry see Field SC. 
W78-06054 


OBSERVATION ON PRODUCTIVITY OF 
SWAMP STREAMS IN EASTERN NORTH 
CAROLINA, 

North Carolina Univ. at Chapel Hill. Dept. of En- 
vironmental Sciences and Enginecring. 

For primary bibliographic entry sce Field SC. 
W78-06056 


HYDROLOGIC AND ENVIRONMENTAL EF- 
FECTS OF A LONG-TERM DRAINAGE ON A 
COASTAL AREA, (CASE STUDY: MEL- 
BOURNE TILLMAN DRAINAGE DISTRICT, 
PALM BAY, FLORIDA), 

Florida Inst. of Tech., Melbourne. Center for 
Coastal Zone Research. 

D. D. Barile. 

In: The Environmental Impact of Freshwater Wet- 
land Alterations on Coastal Estuaries, Conference 
held at Savannah, Georgia on June 23, 1976. p 47- 
59, 5 fig, | tab, 7 ref. 


Descriptors: *Environmental effects, *Hydrologic 
aspects, Melbourne Tillman Drainage Dis- 
trict(FL), *Palm Bay(FL), *Drainage effects, 
Drainage systems, Freshwater-saline water inter- 
faces, Coastal marshes, Burning, Estuaries, 
Estuarine environment, Vegetation effects, Suc- 
cession, Water levels, Salinity, Shellfish, Sedi- 
ments, Nutrients, Flood protection, Saline water 
intrusion, Droughts, * Florida. 


Operations of the Melbourne Tillman Drainage 
District (MTDD) Palm Bay, Florida were used for 
an analysis of consequences of large-scale and 
long-term drainage from wetlands into estuaries. A 
98 sq m area of the St. Johns River marsh has been 
drained by the MTDD since 1924. Water is carried 
by a 200 m grid of canals through a drainage divide 
and introduced into the Indian River estuarine 
lagoon by way of a natural stream, Turkey Creek. 
Systems analysis was used to define changes in the 
area from 1900 to 1975 and to investigate effects of 
a future drainage plan. Effects of drainage and 
population growth were noted in the upland, the 
coastal area, and in the estuary. The incidence of 
fire increased as water was removed from 
marshes. Marshes were reduced in size, prairies 
were replaced by pine lands, and recently in- 
troduced exotics replaced native growth. The 
amount of water stored in the shallow ground 
aquifer has decreased by 13%. The amount of 
water flowing through Turkey Creek has increased 
from 5° of rainfall to 28%, thus decreasing the 
salinity and destroying the productive shellfish 





Field 2— WATER CYCLE 


Group 2L— Estuaries 


beds. Water entering the estuary has decreased in 
quality through the additional nutrient and sedi- 
ment loading from the sewer discharge and 
through the reduced time period that the water 
spent in the upland sloughs, swamps, and marshes. 
Planners in coastal arcas face two problems: (1) 
drainage and flood protection; (2) water supply 
and prevention from salt water encroachment dur- 
ing drought conditions. (See also W78-06053) 
(Harris- ener 

W78-060. 


PLANNING FOR CLEANING UP AN ESTUARY- 
-PART II: PHYSICAL PLANNING FOR THE 
MERSEY, 

For primary bibliographic entry see Field 5G. 
W78-06062 


ALTERNATIVE MANAGEMENT STRATEGIES 
FOR VIRGINIA’S COASTAL WETLANDS: A 
PROGRAM OF STUDY, 

Virginia Polytechnic Inst. and State Univ., 
Blacksburg. Dept. of Agricultural Economics. 

For primary bibliographic entry see Field 6G. 
W78-06086 


WETLAND MAPPING IN NEW JERSEY AND 
NEW YORK, 

Earth Satellite Corp., Washington, DC. 

For primary bibliographic entry see Ficld 7C. 
W78-06092 


SEASONAL MEASUREMENTS OF CARBON, 
NITROGEN, ASH, IRON, CARBOHYDRATES, 
AND PIGMENTS FROM GEOGRAPHICALLY 
DIFFERENT SPARTINE ALTERNIFLORA 
MARSHES IN THE SOUTHEAST, 

Skidway Inst. of Oceanography, Savannah, GA. 
For primary bibliographic entry sce Field 21. 
W78-06093 


THE ARRESTED TOPOGRAPHIC WAVE, 
Woods Hole Oceanographic Institution, MA. 
For primary bibliographic entry see Field 2H. 
W78-06117 


A LABORATORY STUDY OF THE STABILITY 
OF SAND-FILLED NYLON BAG BREAK- 
WATER STRUCTURES, 

Coastal Engineering Research Center, 
Belvoir, VA. 

For roti bibliographic entry sce Field 8G. 
W78-0612 


Fort 


IDENTIFICATION OF RELEVANT CRITERIA 
AND SURVEY OF POTENTIAL APPLICATION 
SITES FOR ARTIFICIAL HABITAT CREA- 
TION, VOLUME I, RELEVANT CRITERIA FOR 
MARSH-ISLAND SITE SELECTION AND 
THEIR APPLICATION. 

Coastal Zone Resources Corp., Wilmington, NC. 
For primary bibliographic entry sce Field 5G. 
W78-06128 


ORGANOCHLORINE RESIDUES IN POTEN- 
TIAL FOOD ITEMS OF MARINE BALD EA- 
GLES (HALIAEETUS LEUCOCEPHALLUS), 1966 
AND 1974, 

Fish and Wildlife Service, Laurel, MD. Patuxent 
Wildlife Research Center. 

For primary bibliographic entry sce Field SA. 
W78-06164 


BLOOMS OF GYRODINIUM AUREOLUM 
(DINOPHYCEAE) IN NORTH EUROPEAN 
WATERS, ACCOMPANIED BY MORTALITY IN 
MARINE ORGANISMS, 

Oslo Univ. (Norway). Dept. of Limnology. and 
Oslo Univ. (Norway) Inst. of Marine Biology. 

For primary bibliographic entry sce Field SC. 


W78-06165 


THE EFFECT OF TEMPERATURE ON THE 
DISTRIBUTION AND BIOMASS OF MYTILUS 
EDULIS IN THE ALAMITOS BAY AREA, 
Claremont Graduate Schools, CA. Dept. of Joint 
Science. 

For primary bibliographic entry sce Field 5C. 
W78-06166 


SOURCES OF VARIABILITY IN THE BENTHIC 
MACROFAUNA OFF THE SOUTH NORTHUM- 
BERLAND COAST, 1971-1976, 

Dove Marine Lab., Cullercoats, (England). 

J. B. Buchanan, M. Sheader, and P. F. Kingston. 
Journal of the Marine Biological Association of 
the United Kingdom, Vol 58, p 191-209, 1978. 18 
fig, 4 tab, 10 ref. 


Descriptors: *Spatial distribution, *Temporal dis- 
tribution, *Variability, “Water temperature, 
*Scasonal, *Silts, *Sediments, Mortality, Popula- 
tion, *Aquatic populations, *Annual succession, 


*Flucturations, Distribution, Biomass, *Benthic 
fauna, Dive rsity, *Northumberland 
Coast( England). 


Spatial and temporal variability for the period 
1971-76 has been assessed, using data from five 
monitoring stations and two broad surveys of the 
Northumberland coast. Ordination of the broad 
survey stations relates the faunal assemblages to 
depth and the silt content of the sediment, and sug- 
gests that their distribution has remained essen- 
tially stable for more than a decade. Diversity is 
negatively correlated with silt content of the sedi- 
ment but shows no correlation with depth. 
Biomass is negatively correlated with depth but 
shows no correlation with sediment type. It is sug- 
gested that, in areas with un unstable temperature 
regime, different suites of species enjoy competi- 
tive advantage at different points of the temporal 
range of temperature variability. This in turn al- 
lows the community to maximize its performance 
throughout a broad range of environmental varia- 
bility. (Dacl-EIS) 

W78-06167 


HEAVY METALS IN THE BURROWING 
BIVALVE SCROBICULARIA PLANA FROM 
THE TAMAR ESTUARY IN RELATION TO EN- 
VIRONMENTAL LEVELS, 

Marine Biological Association of the United King- 
dom, Plymouth (England). Plymouth Lab. 

For primary bibliographic entry see Field 5C. 
W78-06169 


FEEDING RATE OF MYTILUS EDULIS L. 
(BIVALVIA) FROM DIFFERENT PARTS OF 
DANISH WATERS IN WATER OF DIFFERENT 
TURBIDITY, 

Copenhagen Univ. (Denmark). Zoological Lab. 

B. F. Theisen. 

Ophelia, Vol 16, No 2, p 22 
20 ref. 


1-232, 1977. 6 fig, 2 tab, 


Descriptors: Animal behavior, *Ycasts, *Feeding 
rates, *Commercial _ shellfish, *Turbidity, 
*Suspended solids, *Filters, Animal physiology, 
*Mollusks, Aquatic environment, *Denmark, 
*Wadden Sca(Denmark), Limfjord(Denmark), 
Bivalve, Gills. 


The feeding rate of Mytilus edulis was measured in 
different concentrations of talcum simulating dif- 
ferent concentrations of mud. Dyed yeast was 
used as food. The feeding rate decreased drasti- 
cally with increased concentrations of talcum. At 
high concentrations of talcum Mytiics from the 
Wadden Sca fed at about twice the rate as Mytilus 
from other Danish waters. This is correlated with 
the size of the labial palps which are about twice as 
large in Mytilus from the Wadden Sca as in Myti- 
lus from other Danish waters. (Dacl - EIS) 
W78-06170 
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pe 


PUBLIC WATER SUPPLIES OF NORTH 
SAROEANA. PART 5. SOUTHERN COASTAL 
Geological Survey, Raleigh, NC. Water Resources 
Div. 

For primary bibliographic entry sce Field 4A. 
W78-06178 


REPORT OF THE RIVER MASTER OF THE 
DELAWARE RIVER FOR THE PERIOD 
DECEMBER 1, 1975 -- NOVEMBER 30, 1976, 
Geological Survey, Reston, VA. Water Resources 
Div., and Geological Survey, Milford, PA. Water 
Resources Div. 

For primary bibliographic entry sec Ficld 4A. 
W78-06181 


SIMULATION OF WASTEWATER INJECTION 
INTO A COASTAL AQUIFER SYSTEM NEAR 
KAHULUI, MAUI, HAWAII, 

Geological Survey, Reston, VA. Water Resources 
Div., and Geological Survey, Tallahassee, FL. 
Water Resources Div., and Geological Survey, 
Menlo Park, CA. Water Resources Div. 

For primary bibliographic entry sec Field 5B. 
W78-06186 


COASTAL WETLANDS: THE PRESENT AND 
FUTURE ROLE OF REMOTE SENSING, 
Geological Survey, Reston, VA. Water Resources 
Div. 

For primary bibliographic entry see Field 7B. 
W78-06188 


LAND-SURFACE SUBSIDENCE IN THE 
HOUSTON-GALVESTON REGION, TEXAS, 
Geological Survey, Houston, TX. Water 
Resources Div. 

For primary bibliographic entzy see Field 2F. 
W78-06195 


3. WATER SUPPLY 
AUGMENTATION 
AND CONSERVATION 


3A. Saline Water Conversion 


EVALUATION OF NEW REVERSE OSMOSIS 
MEMBRANES FOR THE SEPARATION OF 
TOXIC COMPOUNDS FROM WASTEWATER, 
Illinois Univ. at Urbana-Champaign. Dept. of En- 
vironmental Lee sem 


For primary bib! iographic entry see Field 5D. 
W78-05950 
SALT EXTRACTION FROM SULFATE 


SALINIZED SOIL IN THE KOPET-DAG PIED- 
MONT PLAIN STUDIED BY MODELING OF 
LEACHING, (IN RUSSIAN), 

For primary bibliographic entry see Ficld 3C. 
W78-06009 


PRESSURE DRIVEN MEMBRANE PROCESSES 
IN THE TREATMENT OF INDUSTRIAL EF- 
FLUENTS, 

Israel Desalination Engineering Ltd. Tel Baruch. 
For primary bibliographic entry see Field SD. 
W78-06075 


MEMBRANE PROCESSES USED FOR THE 
TREATMENT OF INDUSTRIAL EFFLUENTS, 
Istituto di Ricerca sulle Acque, Rome (Italy). 

For primary bibliographic entry see Field 5D. 
W78-06082 
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SEDIMENTATION ON THE MEMBRANE SUR- 


FACE OF A HYPERFILTRATION WATER- 
DISTILLING APPA pa 3 RUSSIAN), 
Desert Inst,, Ashkhabad (US 

A.A, Khachaturyan, E. Ss. Gedaeihs and D. 


Dzhaparov. 
ProblOsvo Pustyn 6, p 69-72, 1976. 


Descriptors: “Sedimentation, Filtration, 
*Hyperfiltration, ‘“*Distrillation, | Membrancs, 
Deserts, Hydrogen ion concentration, Desalina- 
tion, Irrigation, Pasturcs. 


A system used for irrigating desert pasturcs is 
described. To avoid the formation of sediments 
(e.g., bacteria) on the membrane surface of the 
hyperfiltration distillator the composite forces 
must be dirccted either off the membranes or tan- 
gent to their surfaces. The water flow in the cham- 
bers of the distillator must remove compacted par- 
ticles from the cells and the pH of the solution 
under distillation must be corrected.--Copyright 
1978, ae Abstracts, Inc. 

W78-06091 


3B. Water Yield Improvement 


INTERFEROMETRIC OBSERVATIONS OF 
THE TEMPERATURE STRUCTURE IN WATER 
COOLED OR HEATED FROM ABOVE, 

Purduc Univ., Lafayette, IN. Heat Transfer Lab. 
For primary bibliographic entry see Field 2D. 
W78-05942 


FINAL REPORT TO THE NATIONAL SCIENCE 
FOUNDATION RESEARCH APPLIED 
DIRECTORATE WEATHER MODIFICATION 
ASSOCIATION, 

Wyoming Univ., Laramie. Dept. of Atmospheric 
Science. 

A. H. Auer, Jr., and F, D. Eaton. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-259 029, 
Price codes: A03 in paper copy, AOI in microfiche. 
Final Report NSF/RA-760255, June 30, 1976. 45 p, 
14 fig, 1 tab, 2 ref, 2 append. NSF AEN 76-00898. 


Descriptors: *Weather, *Cities, *Missouri, *On- 
site investigations, *Rcmote sensing, Atmosphere, 
Clouds, Cloud physics, Weather modification, 
Precipitation(Atmospheric), Humidity, Instrumen- 
tation, Meteorology, *St Louis(Mo), Lidar. 


The goal of the Metropolitan Experiment 
(Metromex) was to derive an understanding of the 
effects of urbanized and industrialized areas on 
the local and regional behavior of the atmosphere, 
with primary attention to modification of the 
producing process. Within this 
framework, the study attempted to make compara- 
tive observations of urban and non-urban environ- 
ments to determine processes responsible for dif- 
ferences in boundary laycr signature, wind fields, 
and resultant convective cloud behavior, traceable 
to urban-induced changes in heat, humidity, and 
aerosols, Primarily, this rescarch program pro- 
vided objective documentation, on a diurnal basis, 
of urban influence on: (1) mixing depth and other 
boundary layer structures; (2) cloud base height 
and formation frequency; and (3) precipitation ele- 
ments in the St, Louis urban/rural area. In addi- 
tion, time and space variations of these observed 
atmospheric structures qualitatively were related 
to other meteorological measrucments. It then was 
possible to identify dynamic, radiative, and physi- 
cal processes that may contribute to the precipita- 
tion anomaly. (Sims-ISWS) 
W78-06130 





WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


Conservation In Domestic and Municipal Use—Group 3D 


3C. Use Of Water Of Impaired 
Quality 


SUPPLEMENTAL COLORADO RIVER WATER 
FOR A DEVELOPED GROUNDWATER 
AGRICULTURE: A PROBLEM OF QUANTI- 
TIES, QUALITIES AND CONJUNCTIVE USE, 
Fish and Wildlife Service, Washington, DC. Of- 
fice of Biological Services. 

For primary bibliographic entry sce Ficld 4B. 
W78-05705 


SALT EXTRACTION FROM SULFATE 
SALINIZED SOIL IN THE KOPET-DAG PIED- 
MONT PLAIN STUDIED BY MODELING OF 
LEACHING, (IN RUSSIAN), 

Probl Osvo Pustyn 1, p 46-53, 1977. 


Descriptors: *Saline soils, *Leaching, Model stu- 
dies, *Sulfates, Soil profiles, *Salt leaching, Soil 
moisture, *Kopct-Dag piedmont plain(USSR), 
Turkman SSR, Desalination. 


The succession in salt leaching from a soil profile 
by descending water flowing in it, and secondary 
salt formation were studicd in leached soil 
profiles. The water rate necded to leach salts was 
11,800 m3/ha for meadow solonchaks and 10,500 
m3/ha for light scrozems, which correlated with 
4.3-4.5% of the moisture volume of maximum field 
moisture capacity. Thesc rates were recommended 
to leach salts from soil profiles in the Kopet-Dag 
(Turkmen SSR, USSR) piedmont plain salinized 
with sulfates.--Copyright 1978, Biological Ab- 
stracts, Inc. 

W78-06009 


DYNAMICS OF WATER-SOLUBLE SALTS IN 
SOIL IRRIGATED WITH SEWAGE WATER, 
For primary bibliographic entry sce Field SD. 
W78-06010 


SEDIMENTATION ON THE MEMBRANE SUR- 
FACE OF A HYPERFILTRATION WATER- 
DISTILLING APPARATUS, (IN RUSSIAN), 
Desert Inst., Ashkhabad (USSR). 

For primary bibliographic entry see Field 3A. 
W78-06091 


HERBICIDE REPORT: CHEMISTRY AND 
ANALYSIS, ENVIRONMENTAL _ EFFECTS, 
AGRICULTURAL AND OTHER APPLIED USES. 
Environmental Protection Agency, Washington, 
D.C. Hazardous Materials Advisory Committee. 
For primary bibliographic entry see Field 5A. 
W78-06133 


3D. Conservation In Domestic and 
Municipal Use 


PRICE VARIABLE IN RESIDENTIAL WATER 
DEMAND MODELS, 

Oregon State Univ., Corvallis. Dept. of Resource 
Recreation Management. 

For primary bibliographic entry see Field 6D. 
W78-05703 


DECISION-MAKING IN THE DEVELOPMENT 
OF URBAN WATERFRONTS FOR 
PARK/BUSINESS USE, 

Texas A and M Univ., College Station. Dept. of 
Recreation and Parks. 

For primary bibliographic entry sec Ficld 6B. 
W78-05716 


A PUBLIC EDUCATION CAMPAIGN TO CON- 
SERVE WATER, 
Washington Suburban Sanitary Commission, 
Hyattsville, MD. 
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A. P. Brigham. 

Journal of American Water Works Association, 
bo 68, No. 12, p 665-668, December 1976. 2 fig, | 
tab. 


Descriptors: *Public education, *Social aspects, 
*Watcr conservation, *Water demand, 
*Washington, D.C., Education, Water utilization, 
Water supply, District of Columbia, Maryland, 
Utilities, Attitudes, Motivation, Social participa- 
tion, Washington Suburban Sanitary Commission. 


A public water conscrvation campaign begun in 
1970 by the Washington Suburban Sanitary Com- 
mission (WSSC) substantially reduced water use 
in the bi-country Maryland area adjacent to 
Washington, D.C. Between fall 1971 and June 1973 
water use dropped from 101.6 gpcd to 100.2 gpcd, 
a net minimum saving of 1.7 mgd. Following a bot- 
tle kit project in summer and fall 1973, involving 
plastic quart bottles for toilet flush water displace- 
ment and dye for making leak checks, water con- 
sumption dropped further to 97.0 gpcd. This was a 
4.42% reduction from the minimum projected 
average daily consumption of 122.2 mgd without 
the conservation program. In addition, scwage 
flows from the WSSC service area in late 1973 and 
1974 dropped well below the levels of 1973-74; 
flow decreased from 128.5 mgd in September 1972 
to 120.6 mgd in Scptember 1973 and 114.44 mgd in 
August 1974. After preliminary flier and spot an- 
nouncements in 1970, a water-saving idea contest’ 
launched late in 21971 resulted in publication and 
distribution of handbooks on water conservation 
to some 370,000 customer services and apartment 
dwellers. Subsequent projects from 1971-73 were 
water-saving workshops and slide presentations, a 
water-saving fixture list, public service announce- 
ments, an appliance testing program, and plumb- 
ing code changes. (Lynch-Wisconsin) 

W78-05752 


URBAN STORM WATER MANAGEMENT, 
For primary bibliographic entry see Field 5G. 
W78-05821 


DOMESTIC WASTEWATER RECYCLING. 
For primary bibliographic entry see Field SD. 
W78-05864 


THE IMPACT OF WATER SAVING WATER 
CLOSETS ON BUILDING DRAINS AND 
SEWERS, 

Pennsylvania State Univ., University Park. Inst. 
for Research on Land and Water Resources. 

W.E. Sharpe, and C. A. Cole. 

Plumbing Engineer, Vol. 5, No. 6, p 20-21, 60 
November-December, 1977. 4 tab, 6 ref. 


Descriptors: *Sewage disposal, *Drainage 
systems, “Plumbing, *Waste water disposal, 
“Water conservation, Pipelines, Sewerage, Water 
consumption, Sanitary engineering. 


The effect of the use of watcr-saving toilets on 
drainage and sewage systems has becn evaluated. 
Water closets with discharges ranging 0.25-5.25 
gallons per flush were compared in terms of solid 
sewage velocity, sewer pipe diameter, sewer pipe 
slope, and depth of flow. The average water-sav- 
ing water closet discharges 3.5 gallons per flush. 
Necessary velocities for the transport of solid 
sewage were calculated as 1.5-2.0 ft/sec. The 
velocity for a water-saving toilet with a discharge 
of 3.50 gallons per flush was discovered to be 1.88 
ft/sec. This velocity was considered te for 
sewage transport. The depth of flow was con- 
sidered a potential problem in the use of water 
closets with a discharge of less than two gallons 
per flush. Large scale installation of low flow 
water closets in a Pennsylvania resort did not 
present adverse effects to the sewage system, 
although detailed data was not available. (Lisk- 
FIRL) 

W78-05904 











Group 3E—Conservation In Industry 


3E. Conservation In Industry 


THE WELMM APPROACH TO ENERGY 
STRATEGIES AND OPTIONS, 

International Inst. for Applicd Systems Analysis, 
Laxcnburg (Austria). 

For primary bibliographic entry see Field 6A. 
W78-05704 


ARE NATURAL RESOURCES CAPITAL USING 
A MICROANALYTIC APPROACH, 

Tulane Univ., New Orleans, LA. 

For primary bibliographic entry see Field 6C. 
W78-05732 


THIS PLANT MARRIES TWO WASTES, 
Wilcy and Wilson, Inc., Lynchburg, VA. 
For primary bibliographic entry see Field 5D. 
W78-05845 


THE DEVELOPMENT OF HETEROTROPHIC 
BACTERIA IN CIRCULATING WATER 
SYSTEMS, (IN RUSSIAN), 
Vsesoyuznyi-Nauchnyi Planovii Otdcel Tsellyuloz- 
no-Bumazhnoi Promyshlennost, Leningrad 
(USSR). 

For primary bibliographic entry see Field 5C. 
W78-05893 


CONCEPTS AND TECHNIQUES FOR EVALUA- 
TION OF ENERGY-RELATED WATER 
PROBLEMS, 

Florida Univ., Gainesville. Center for Wetlands. 
For primary bibliographic entry sec Ficld 6A. 
W78-05940 


PHOTOSYNTHESIS AND SOLAR ENERGY 
CONVERSION, 

Cornell Univ., Ithaca, NY. Div. of Biological 
Sciences. 

For primary bibliographic entry see Field 8C. 
W78-05969 


WATER RECYCLING FLOW SCHEME FOR 
TOMATO PROCESSING PLANT CONTROLS 
SOIL ACCUMULATIONS, 

For primary bibliographic entry sce Field 5D. 
W78-06067 


SPRAY DRYING TECHNIQUES FOR BY- 
PRODUCT RECOVERY, 

Niro Atomizer, Soeborg (Denmark). 

For primary bibliographic entry sce Field 5D. 
W78-06068 


HEAT RECOVERING INCINERATION OF OR- 
GANIC EMISSIONS SAVES $970/000/YR IN 
FUEL COSTS, 

Amoco Chemicals Corp., Joliet, IL. 

For primary bibliographic entry sce Field SE. 
W78-06072 


DYEBATH REUSE IN BATCH DYEING, 

George Inst. of Tech. Atlanta. School of Textile 
Engineering. 

For primary bibliographic entry see Field SD. 
W78-0608 1 


OFF-PEAK HOUR PUMPING RATE REDUC- 
TION: ARE THE BENEFITS WORTH THE 
COSTS, 

Boyle Engineering Corporation, Ventura, CA. 

For primary bibliographic entry see Field 6B. 
W78-06134 





Field 3—WATER SUPPLY AUGMENTATION AND CONSERVATION 


3F. Conservation In Agriculture 


ECONOMIC ANALYSIS OF IRRIGATION 
PRODUCTION FUNCTIONS: AN APPLICA- 
TION OF LINEAR PROGRAMMING, 


International Bank for Reconstruction and 
Development, Washington, DC. Development 
Research Center. 


C. Pomareda. 
Water Resources Bulletin, Vol 14, No 1, p 24-34, 
February 1978. 1 fig, 4 tab, 9 ref. 


Descriptors: *Economic analysis, ‘Irrigated 
agriculture, *Linear programming, *Water utiliza- 
tion, *Production function, Optimization, 
Resource allocation, Profit maximization, Farm 
model, Constraints, Crops, Mathematical models, 
Equations, Systems analysis. 


For estimating the yield response to irrigation 
water, good and varied information is available; 
however little and only partial (for individual 
crops) economic analysis has been made of this in- 
formation. Herein, the economic analysis of irriga- 
tion production functions is discussed and a 
modified separable linear programming modcl is 
used for examining optimal levels of water use 
when, at the farm level, various crops with dif- 
ferent water response functions compete for the 
same scarce resource. The effects of alternative 
water availabilitics on the optimal levels of water 
use are explored using a multicrop farm model in 
which, in principle, the full water response func- 
tion for each crop can be included. The farm ob- 
jective function is specified as the maximization of 
profits from various crops, given a restriction in 
the availability of water and other inputs. This 
method provides advantage over the partial one- 
crop type of analyses because it captures intercrop 
tradeoffs in water and land use in response to 
economic policies or changes in water supply. 
(Bell-Cornell) 

W78-05714 


POLICY OF PRICING IRRIGATION WATER, 
Ministry of Agriculture and Irrigation, New Delhi 
(India). 

J. K. Jain. 

ICID Bulletin, Vol. 26, No. i, p 41-49, January 
1977. 2 tab, 14 ref. 


Descriptors: *Pricing, *Water policy, *Irrigation, 
*Water rates, *India, Economics, Governments, 
Cost-benefit analysis, Economic development, 
Developing countries, Economic impact, Political 
constraints, Subsidization, Crop production, 
Agriculture, Water management(Applicd), Cost 
recovery. 


Based on analysis of irrigation water pricing issues 
and theory, a guideline is suggested for formulat- 
ing governmental pricing policy and its application 
is described for India. Major aspects are: (1) Sub- 
sidics up to 50% may encourage irrigation use and 
minimize inflation in the initial stages of irrigation 
development. (2) Assessment may be based on 
crop area in the interests of practicality and con- 
venience but volumetric pricing should be 
promoted wherever possible, especially on tube 
wells. (3) In areas where farmers are not yet ac- 
customed to irrigation, a two-part tariff may be in- 
troduced in place of the simpler single charge 
based on crop area. (4) Irrigation rates should be 
uniform unless there are strong reasons to in- 
troduce variable rates, such as variations in cli- 
mate, soil, irrigation systems, crop irrigation 
requirements, or utilization of irrigation potential. 
Pre-independence Indian pricing policy was based 
on strict adherence to financial return, but since 
1947 this criterion was initially relaxed and sub- 
sequently replaced by a cost-benefit standard in 
order to achieve rapid development of irrigation. 
The result was very low water rates, heavy 
government subsidization, and considerable diver- 
sity in the fixing of rates. Recent through on pric- 
ing is reviewed, with attention to quantum of 
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water rates, mode of assessment, water rate struc- 
ture, and water rate uniformity/diversity. (Lynch- 
Wisconsin) 
W78-05730 


RATIONALISATION OF IRRIGATION RATES 
IN A DEVELOPING COUNTRY, 

Central Water Commission, New Delhi (India). 

C. V.Gole, V. N. Amble, and M. M. L. Chopra. 
ICID Bulletin, Vol. 26, No. 1, p 31-40 and 49, 
January 1977. | tab, 6 ref. 


Descriptors: “*Developing countries, *India, 
*Irrigation, *Water policy, *Water rates, *Pricing, 
Water management(Applied), Costs, Cost 
recovery, Economic development, Economic im- 
pact, Agriculture, Crop production, Cost-benefit 
analysis, Benefit sharing, Benefits, Governments, 
Economics. 


Current methods of fixing irrigation rates in 
India’s 18 states and regions as well as in several 
foreign countries are analyzed, and criteria are 
proposed for formulating a rational rate structure 
for India. The irrigation rate system adopted must 
balance two opposing goals: (1) recover costs and 
a portion of the benefits, but (2) provide the 
producer with incentive for increasing production 
through greater use of irrigation. It is concluded 
that: (1) Great variation exists among the Indian 
states and regions in irrigation rate-setting policy, 
with rates fixed largely on an ad-hoc basis. (2) At 
the beginning of a new irrigation project it may be 
necessary to limit cost recovery to annual opera- 
tion and maintenance expenses in order to 
promote irrigation use. (3) In later stages rates 
should be increased to recover part of the interest 
charges and depreciation on invested capital. (4) 
Cost of nonstate irrigation sources should be con- 
sidered in setting minimum state rates; (5) Benefits 
derived by irrigators should be measured as the ex- 
cess of net benefits with irrigation compared with 
net benefits before irrigation. (6) As an interim 
measure, rates should be assessed on the basis of 
gross income from irrigated crops until data are 
available for net benefit determination. (7) Rate as- 
sessment based on volumetric supply is scientific 
and ensures optimum water use, but administra- 
tion costs are prohibitively high. (8) Rates should 
be uniform over broad geographical areas. Several 
additional considerations are discussed. (Lynch- 
Wisconsin) 

W78-05731 


DEVELOPMENT OF A VERSION OF STAN- 
FORD MODEL AND ITS EVALUATION FOR 
STREAMFLOW SYNTHESIS FROM SMALL 
WATERSHEDS IN WEST VIRGINIA, 

West Virginia Univ., Morgantown. Dept. of 
Agricultural Engineering. 

For primary bibliographic entry see Field 2E. 
W78-05808 


WATER USE RATES FOR RURAL WATER 
SYSTEMS, 

Iowa State Univ., Ames. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Ficld 6B. 
W78-05809 


4. WATER QUANTITY 
MANAGEMENT AND 
CONTROL 


4A. Control Of Water On The 
Surface 


MEASURING CONSUMER SURPLUS 
BENEFITS OF WATER SUPPLY EXTENSIONS 
IN DEVELOPING COUNTRIES, 

Texas Univ. at Dallas, Richardson. 

For primary bibliographic entry sce Field 6D. 
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W78-05710 


REGIONAL WATER SUPPLY PLANNING BY 
INTERACTIVE SYSTEMS ANALYSIS, 

Army Engineer District, Sacramento, CA. 

P. E. Pugner, and T. C. Hughes. 

Water Resources Bulletin, Vol 14, No 1, p 157- 
168, February 1978. 3 fig, 1 tab, 5 ref. 


Descriptors: *Watcr supply, *Planning, *Mixed in- 
col programming, *Computer programs, 

‘omputer models, Cost minimization, Optimiza- 
tion, Regional analysis, Sensitivity analysis, In- 
teractive, Systems analysis, Reservoirs, Treat- 
ment facilities, Data flow, Methodology. 


Described is an interactive data and model gencra- 
tor that is intended to bridge the gap between the 
water resource engincer and planner and the 
mathematical programming systems approach to 
regional water supply planning. The procedure in- 
volves the use of: (1) a model gencrating program 
called GAMMA which is available as an addition 
to the Burroughs TEMPO mathematical pro- 
gramming package on B6700 computer systems; 
(2) a series of subroutines which obtain problem 
input data from the user; and (3) a series of com- 
puter control statements which link the subrou- 
tines, the data gencrator, and the mathematical 
programming package in order to obtain the op- 
timal solution without requiring programming or 
modcling expertise from the user. The optimiza- 
tion objective is to minimize total annual cost with 
respect to capital investment and operation and 
maintenance costs. The matrix generator formu- 
lates the necessary hydrologic, demographic and 
stochastic water supply data input by the user into 
the format of a mixed integer linear programming 
problem for system optimization. The interactive 
m guides the user through the input and op- 
timization segments, totally eliminates the chore 
of manually structuring the model matrix, and 
helps to eliminate errors. A hypothetical, sample 
problem is used to illustrate application of the 
methodology. (Bell-Cornell) 
W78-05712 


PROGRAMMER'S AND USER’S MANUAL FOR 
THE TRIBUTARY WATER QUALITY MODEL 
(FINAL REPORT ON PHASE 2), 

Center for the Environment and Man, Inc., Hart- 
ford, CT. 

For primary bibliographic entry see Field 5B. 
W78-05717 


A STUDY OF APPLICATION OF REMOTE 
SENSING TO RIVER FORECASTING, 
VOLUME II. 


IBM Federal Systems Div., Huntsville, AL. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as N75-25265, 
Price codes: A18 in paper copy, AOI in microfiche. 
IBM No 75W00056. Final Report. (1975). Volume 
Il - Detailed Technical Report: NASA-IBM 
Streamflow Forecast Model User's Guide. NASA- 
CR-143859. 409 p, 15 fig, 20 tab, 26 ref, 3 append. 


Descriptors: *Remote sensing, *River forecasting, 
*Streamflow, *Computer models, Hydrologic 
aspects, Hydrologic data, Parametric hydrology, 
Simulation analysis, Watersheds(Basins), Com- 
puter programs, Optimization, Equations, 
Systems analysis. 


This volume is intended to aid prospective users in 
Operating the NASA-IBM Streamflow Forecast 
Model. Included are data preparation, determining 
model parameters, initializing and optimizing 
parameters (calibration), sclecting control options, 
and interpreting results. Background material is 

iven; appendices contain a dictionary of varia- 

les, a source program listing and flow charts. The 
model has been opcrated for this study on an IBM 
System/360 Modcl 44, using a Model 2250 
keyboard/graphics terminal for interactive opera- 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 
Control Of Water On The Surface—Group 4A 


tion. The model can be set up and operated in a 
batch processing mode on any System/360 or 370 
that has the memory capacity. The models 
described herein have evolved from the well- 
known Stanford Watershed Models. Modifications 
introduced by IBM under NASA contract consist 
mainly of adding routines for man-machine inter- 
faces, multi-year simulations, statistical analysis 
of results, and plot output options. Shortened vari- 
able simulation periods have been introduced for 
forecast applications. (Bell-Cornell) 

W78-05719 


A MATHEMATICAL MODEL FOR THE ANAL- 
YSIS OF MULTI-RESERVOIR FLOOD CON- 
TROL SYSTEMS, 

Natal Univ., Durban (South Africa). 

J. S. Windsor. 

In: Mathematical Models for Environmental 
Problems. Proceedings of the International Con- 
ference, University of Southampton, England, 
September 8-12, 1975. C.A. Brebbia (Ed.), 
Southampton University. John Wiley & Sons, 
N.Y., N.Y., p 87-98, 1976. 3 fig, 3 ref. 


Descriptors: *Reservoir operation, *Flood conrol, 
*Mixed integer programming, *Methodology, 
*Optimization, *Design, Economic efficiency, 
Cost minimization, Constraints, Linear pro- 
gramming, Decision making, Reservoir storage, 
Mathematical models, Equations, Operations 
research. 


A methodology is presented which employs mixed 
integer programming to derive the least-cost 
design and operation alternatives for a multi-reser- 
voir flood control system. At the first level of op- 
timization, it is assumed that the nonlinear cost 
functions for the reservoirs and damage centers 
are known and that the flood variability at all sig- 
nificant points within the system is accounted for 
by using representative sets of recorded or 
synthetically derived fiood hydrographs. At the 
second level, a short-run optimization model is 
designed to permit regulation of the entire system 
on a strictly foresight basis. This is accomplished 
by subdividing the flood period into shorter opera- 
tional periods and updating the system release 
schedule as more information becomes available 
regarding the changing runoff and climatic condi- 
tions. This approach recognizes component in- 
teraction in space and time and therefore offers a 
potentially powerful method for the analysis of in- 
tegrated flood control systems involving a large 
number of interdependent decision variables. (See 
also W78-05720) (Bell-Cornell) 

W78-05721 


A STOCHASTIC MODEL OF LEVEE FAILURE, 
Eotvos Lorand Univ., Budapest (Hungary). Dept. 
of Numerical Methods. 

For primary bibliographic entry see Field 8D. 
W78-05724 


A WATER QUALITY OPTIMIZATION MODEL 
FOR NONSERIAL RIVER SYSTEMS, 

Calgary Univ. (Alberta). 

For primary bibliographic entry see Field 5B. 
W78-05725 


SELECTING ALTERNATIVES IN WATER 
RESOURCES PLANNING AND THE POLITICS 
OF AGENDAS, 

Johns Hopkins Univ., Baltimore, MD. 

For primary bibliographic entry see Ficld 6B. 
W78-05736 


ENVIRONMENTAL PROTECTION 
GUIDELINES FOR CONSTRUCTING PRO- 
JECTS, 


East Bay Municipal Utility District, Oakland, CA. 
For primary bibliographic entry see Ficld 6G. 
W78-05742 
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MOSQUITOES OF MIDDLE AMERICA, 
California Univ., Los Angeles. 

J.N. Belkin. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as AD-A035 
346, Price codes: A03 in paper copy, AOI in 
microfiche. Report No. 12, U.S. Army Medical 
Research and Development Command, Washing- 
ton, D.C., September 1976. 29 p, 55 ref, 5 append. 
DA-49-193-MD-2478. 


Descriptors: *Mosquitoes, *Middle America, 
*Insects, *Ecology, *Classification, *Systematics, 
Distribution, Animal populations, Human dis- 
eases, Invertebrates, Public health, Basic data col- 
lections. 


The project ‘Mosquitoes of Middle America,’ 
begun in 1962, is a cooperative enterprise of the 
University of California at Los Angeles, the U.S. 
Army Medical Research and Development Com- 
mand, and the U.S. National Institutes of Health. 
Although the study is concerned with detailed stu- 
dies of the systematics, ecology, distribution, and 
vector potential of the mosquitoes of Central 
America, the West Indies, and adjacent North and 
South America, the principal objective is gathering 
of data for mosquito-borne disease control. The ul- 
timate goal of publication of a multivolume mono- 
graph has not been realized, but much has been ac- 
complished, including: (1) a methodology for col- 
lecting, rearing, and preserving specimens; (2) 
research procedures for taxonomic studies; (3) 
methods for illustration, presentation of data, and 
publications; (4) over 11,500 individual collections 
in all locations except Cuba; (5) over 86,000 in- 
dividual rearings from larvae or pupae; (6) more 
than 400,000 specimens, including 284,700 slides 
of larvae, male genitalia, and adults; (7) seven in- 
stallments of the Collection Records of the Pro- 
jects; (8) a nearly complete file of reprints of tax- 
onomic papers; and (9) data on the types of all 
nominal species described from the New World 
have been assembled, with types from Europe and 
South America studied in detail. Only about 25% 
of total existing mosquito species in the study area 
(261 named species) have treated in detail, but 55 
studies have been published. (Lynch-Wisconsin) 
W78-05743 


HARVESTING A NUISANCE, 

Florida Univ., Gainesville. 

J. Queijo. 

Environment, Vol. 19, No. 2, p 25-29, May 1977. 3 
fig, 9 ref. 


Descriptors: *Water hyacinth, *Aquatic weed con- 
trol, *Beneficial use, *Sewage treatment, *Feeds, 


Harvesting, Biocontrol, Mechanical control, 
Chemcontrol, Southeast US, Proteins, Nutrients, 
Nitrogen, Phosphorus, Herbicides, Nutrient 


removal, Water pollution control, Eichhornia cras- 
sipes. 


While mechanical, chemical, and biological con- 
trol efforts against water hyacinth (Eichhornia 
crassipes) continue, attention is now being 
directed to beneficial aspects of floating plant. 
Within ten years of its introduction into the United 
States at a New Orleans exposition in 1884, the 
plant had spread to North Carolina, South 
Carolina, Georgia, Alabama, Mississippi, and 
Florida. Still a major problem, water hyacinth will 
normally double in weight in 7-10 days, and ten 
plants can theoretically multiply to 600,000 in eight 
months. Dense mats clog waterways, cause suffo- 
cation of fish, and provide breeding grounds for 
disease-carrying mosquitoes and snails. Control 
efforts were begun in 1898 with a mechanical 
cropper; two years later the 35-year reign of the 
deadly sodium arsenite started, finally replaced in 
1937 with use of a crusher boat. The herbicide 2,4- 
D, first used in the mid-1940s, to date is the most 
effective chemical control agent. Natural preda- 
tors, including water hyacinth weevils and a water 
snail, are being tested. Water hyacinth can absorb 
nutrients and chemicals from sewage and industri- 
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al wastes at high rates, and a sewage treatment 
plant has been started in Mississippi using the 
plants to remove nitrogen and phosphorus, with 
production of methane and fertilizer as by- 
products. Rescarch is underway to convert 
hyacinths into cattle feeds. Three kg dried 
hyacinth can supply a steer with daily nutritional 
requirements of calcium, phosphorus, potassium, 
magnesium, and sodium. (Lynch-Wisconsin) 
W78-05745 


INTERNATIONAL CO-OPERATION AND IN- 
LAND WATERS: THE INFLUENCE OF 
FEDERALISM, 

United Nations Secretariat. 

For primary bibliographic entry sec Ficld 6E. 
W78-05746 


PROPAGATION AND USE OF SPARTINA AL- 
TERNIFLORA FOR SHORELINE EROSION 
ABATEMENT, 

North Carolina State Univ. at Raleigh. 

W. W. Woodhouse, Jr., E. D. Sencca, and S. W. 
Broome. 

Available from the National Technical Informa- 
tion Service, Springficld, VA 22161 as AD-A030 
423, Price codes: AOS in paper copy, AOI in 
microfiche. Technical Report No. 76-2, Army, 
Corps of Enginecrs, Coastal Engineering Research 
Center, Fort Belvoir, Virginia, August 1976. 31 fig, 
20 tab, 5 ref. G31530, DACW72-70-C-0015, 
DACW72-72-C-0012, DACW72-74-C-0014. 


Descriptors: *Erosion control, *Spartina alter- 
niflora, “Marsh plants, *Boguec Sound(NC), 
*Shore protection, *Vegetation establishment, 
Shorcline cover, *North Carolina, Waves(Water), 
Planting management, Nutrients, Marsh manage- 
ment, Coasts, Beach erosion, Transplanting. 


Successful experiments were conducted to protect 
the eroding south shore of Bogue Sound, North 
Carolina by means of planktings of the marsh 
plant, Spartina alterniflora. The test area was 
located near Pine Knoll Shores, a residential 
development, and the Pine Knoll Shores Golf 
Course. During development a channel was 
dredged parallel to and about 100-150 ft offshore 
from the present high-tide linc, and dredgings were 
deposited along waterfront lots, killing existing S. 
alterniflora vegetation. Shoreline erosion fol- 
lowed, and in 1973 a concrete bulkhead was in- 
Stalled just above the high-tide line. When erosion 
continued, planting experiments were begun in 
1974. Results of the planting and laboratory nutri- 
tion experiments showed that: (1) A local plant 
stock was superior to plants grown locally from 
forcign sced during the first growing scason, but 
such differences disappeared by the fourth year. 
(2) Rhizomes of S. alterniflora without attached, 
well-developed culms were worthless as 
propagules in the intertidal zone. (3) Neither fer- 
tilization in the nursery nor in the furrow at trans- 
planting affected final establishment of vegetation 
on the shoreline. (4) Plants grown from seeds in 
peat pots were as successful as field-grown trans- 
plants, but were more expensive to produce and 
more difficult to transplant. (5) Sceding was un- 
successful on the shoreline because of wave ac- 
tion. Details of planting techniques are given. 
(Lynch-Wisconsin) 

W78-05751 


FLOOD PLAIN INFORMATION: MONON- 
GAHELA, WEST FORK AND TYGART 
RIVERS, MARION COUNTY, WEST VIRGINIA. 
Army Engineer District, Pittsburgh, PA. 

Prepared for Marion County Planning Commis- 
sion, June 1975, 34 p, 13 fig, 12 plates, 7 tab. 


Descriptors: “West Virginia, *Streamflow 
forecasting, *Flood data, Floods, Flood flow, In- 
direct flood measurement, Maximum probable 
flood, Flood forecasting, Flood profiles, Historic 
floods, Flood frequency, Flood stages, Peak 


discharge, Stage-discharge Flood 


relations, 
damage, Flood protection, Non-structural alterna- 
tives, Warning systems, Land use, Planning, Con- 
trol structures, Dams, Reservoirs, *Monongahcla 


River(WV), *West Fork River(WV), *Tygart 
River(WV), Marion County(WV), 100-year flood, 
500-year flood, Fairmont(WV), Rivesville(WV), 
Monongah(WV), Worthington(WV). 


The study area involves the portions of Marion 
County, West Virginia that are subject to flooding 
by the Monongahela, West Fork, and Tygart 
Rivers. Included are the cities of Fairmont, 
Rivesville, Monongah, and Worthington. The 
flood plain consists mostly of a thin strip of land 
between the river and the railroad tracks and for 
the most part consists of undeveloped land, except 
in urban areas, where residential, commercial, and 
industrial land uses exist. Flood data were ob- 
taincd from topographic maps, field studies, 
historical souces, and stream gage records. The 
main flood season occurs from December through 
March, and results from heavy general rainfall 
combined with snowmelt. Tygart Dam controls 
about 86% of the watershed, so there is rarely seri- 
ous flooding on the Tygart River. It helps to 
reduce major flood crests in Marion County by 4-6 
fect. Another flood control dam has been 
authorized for construction, but it would have lit- 
tle effect on Marion County. The worst flood 
recorded at the Fairmont gage on the Monon- 
gahela River occurred in March 1967, cresting at 
27.9 feet mean sea level (msl) and discharging 
65,400 cubic fect per second (cfs). At the same lo- 
cation, the 100-ycar flood would crest at 30.4 feet 
msl and would discharge 80,500 cfs, while the 500- 
year flood would crest at 34.1 feet msl and would 
discharge 98,700 cfs. Only 2 of 19 bridges would 
obstruct the 100-year flood flow. This. study is in- 
tended for use in making land use planning and 
management decisions concerning flood plain 
utilization. (Nessa-NC) 

W78-05761 


FLOOD PLAIN INFORMATION: WEST FORK 
RIVER AND ELK CREEK, CLARKSBURG AND 
VICINITY, HARRISON COUNTY, WEST VIR- 
GINIA. 

Army Engineer District, Pittsburgh, PA. 

Prepared for Clarksburg Planning Commission, 
WV, March 1973, 37 p, 8 fig, 9 plates, 9 tab. 


Descriptors: *West Virginia, *Streamflow 
forecasting, *Flood forecasting, *Flood data, 
*Flow characteristics, *Stage-discharge relations, 
Floods, Flood flow, Indirect flood measurement, 
Flood profiles, Historic floods, Flood stages, Peak 
discharge, Flood plains, Standard Project Flood, 
Flood protection, Non-structural alternatives, 
Warning systems, Land use, Planning, Control 
structures, Clarksburg(WV), Harrison Coun- 
ty(WV), ‘*West Fork River(WV), *Elk 
Creek(WV), Intermediate Regional Flood. 


The study area includes West Fork River and Elk 
Creek, and their floodpla’ns, in the vicinity of 
Clarksburg, Harrison County, West Virginia. The 
flood plain is largely developed, containing re- 
sidential, commercial, and transportation land 
uses. Flood data were obtained from topographic 
maps, ficld studies, historical sources, and stream 
gage records. The main flood season occurs from 
December through May and results from heavy 
rain combined with snowmelt. Serious flooding 
may occur at any time. The worst flood recorded 
at the Clarksburg gage on the West Fork River oc- 
curred March 7, 1967. It crested at 946.22 feet 
mean sca level (msl) and discharged 17,800 cubic 
fect per second (cfs). At the same location, the In- 
termediate Regional Flood (IRF) would crest at 
947.2 fect msi and would discharge 20,500 cfs, 
while the Standard Project Flood would crest at 
952.4 feet msl and would discharge 30,000 cfs. 
Five of the ten bridges in the study area would in- 
terfere with these flood flows. A proposed flood 
control project upstream of Weston, WV, should 
reduce major floods at Clarksburg by one to two 


24 


_ feet. Elk Creek, a major tributary of the West 


Fork River, enters at River Mile 31.65, flowing ina 
northwest direction through the study area. 
Historic and future flood profiles are also 
presented for Elk Creek. This study is intended for 
use in making land use planning and management 
decisions concerning flood plain utilization. 
(Nessa-NC) 

W78-05762 


FLOOD PLAIN INFORMATION: LITTLE 
WHEELING CREEK, TRIADELPHIA TO VAL- 
LEY GROVE, OHIO COUNTY, WEST VIR- 
GINIA. 

Army Engineer District, Pittsburgh, PA. 

Prepared for Wheeling-Ohio County Planning 
Commission, WV, October 1970, 22 p, 4 fig, 6 
plates, 2 tab. 


Descriptors: *West Virginia, *Streamflow 
forecasting, *Flood data, *Stage-discharge rela- 
tions, Floods, Flood flow, Indirect flood measure- 
ment, Historic floods, Flood stages, Flood peak, 
Flood plains, Standard Project Flood, Flood pro- 
tection, Non-structural alternatives, Land use, 
Planning, Control structures, Flood profiles, 
*Little Wheeling Creek(WV), Triadelphia Dis- 
trict(WV), Valley Grove(WV), Ohio County(WV), 
Intermediate Regional Flood. 


The study area involves Little Wheeling Creek and 
its flood plain within the limits of Triadelphia Dis- 
trict and the towns of Triadelphia and Valley 
Grove in Ohio County, West Virginia, covering a 
stretch of about 8.5 miles. The flood plain contains 
many commercial, residential and industrial land 
uses. Flood data were obtained from topographic 
maps, historical sources, and short term stream 
gage records. The main flood season occurs from 
June through October and results from intense 
local rainfall. The worst known flood occurred in 
July 1937. Its magnitude was equivalent to the In- 
termediate Regional Flood (IRF). It crested at 
693.0 feet mean sea level (msl) and discharged 
18,000 cubic feet per second (cfs). At the same lo- 
cation, the Standard Project Flood would crest at 
702.5 feet msl and would discharge 30,000 cfs. 
Twenty one of the 41 bridges crossing the stream 
in the study area would obstruct the IRF flow. 
This study is intended for use in making land use 
planning and management decisions concerning 
flood plain utilization. (Nessa-NC) 

W78-05763 


FLOOD PLAIN INFORMATION: FULTON 
BRANCH, WEBSTER CREEK AND TRIBUTA- 
RIES, WAMAC, ILLINOIS. 

Army Engineer District, St. Louis, MO. 

Prepared for City of Wamac, IL, June 1977, 30 p, 
10 fig, 19 plates, 5 tab. 


Descriptors: *Illinois, *Flood flow, *Streamflow 
forecasting, *Flood data, Floods, Flood profiles, 
Historic floods, Flood frequency, Peak discharge, 
Stage-discharge relations, Flood plains, Flood pro- 
tection, Non-structural alternatives, Land use, 
Planning, Control structures, *Fulton Branch(IL), 
*Webster Creek(IL), Wamac(IL), 100-year flood, 
§00-year flood. 


The study area includes Fulton Branch and 
Webster Creck in the vicinity of Wamac, Illinois. 
The flood plains are mostly undeveloped or 
agricultural, with some residential land uses in 
Wamac. Flood data were obtained from topo- 
graphic maps, historical sources, field studies, and 
rainfall intensity information. No stream gage 
records were available. Flooding may occur at any 
time of year and results from intense local rainfall. 
Data on historic floods are imprecise, but do in- 
dicate that the worst flood occurred in May 1961. 
At Township Road on Fulton Branch at the 
downstream study limit, the 100-year flood would 
discharge 2,800 cubic feet per second (cfs) and 
would crest at 467 feet mean sea level (msl), while 
the 500-year flood would discharge 3,850 cfs and 
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would crest at 467.3 feet msl. Numerous bridges 
would interfere with these flood flows. Historic 
and future flood profiles are provided for the rest 
of the study area. This study is intended for use in 
making land use planning and management deci- 
sions concerning flood plain utilization. (Nessa- 


NC) 
W78-05764 


FLOOD PLAIN INFORMATION: 
CREEK AND TRIBUTARIES, 
COUNTY, ILLINOIS - NO. 1. 
Army Engineer District, St. Louis, MO. 

For primary bibliographic entry see Field 6F. 
W78-05765 


SILVER 
ST. CLAIR 


ANALYSIS OF HYDROLOGICAL RECESSION 
CURVES, 

Commonwealth Scientific and Industrial Research 
Organization, Brisbane (Australia). Div. of Mathe- 
matics and Statistics. 

For primary bibliographic entry see Ficld 2E. 
W78-05769 


TRANSPORT OF ATRAZINE AND SIMAZINE 
IN RUNOFF FROM CONVENTIONAL AND NO- 
TILLAGE CORN, 

Ohio Agricultural Research and Development 
Center, Wooster. 

For primary bibliographic entry see Field 5B. 
W78-05782 


WINTER FLOOD 
DECEMBER 20, 1973, 
For primary bibliographic entry see Field 2E. 
W78-05800 


IN LENINGRAD ON 


COST OPTIMIZATION OF RURAL WATER 
SYSTEMS, 

Iowa State Univ., Ames. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 8B. 
W78-05810 


ESTIMATION OF BENEFITS AND ANALYSIS 
OF FACTORS INFLUENCING LAND USE 
CHANGE IN THE IOWA RIVER FLOOD 
PLAIN, 

Iowa Univ., lowa City. Dept. of Economics. 

For primary bibliographic entry see Field 6B. 
W78-05811 


OPTIMAL STATE ANALYSIS OF RESER- 
VOIRS, 

California Univ., Riverside. Dry Lands Research 
Inst. 

W. W-G. Yeh, L. Becker, W. J. Trott, G. W. 
Tauxe, and L. F. Hancock. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 571, 
Price codes: AOS in paper copy, AOI in microfiche. 
Report No. UCLA-ENG-7390, November, 1973. 
75 p, 2 fig, 2 tab, 32 ref, 2 append. OWRT 
C5184(4208)(1), Bur Reclam 14-06-200-5882A. 


Descriptors: *Optimization, *Reservoirs, 
*Dynamic programming, *Least squares method, 
*Linear programming, Operations research, Sam- 
pling, Water utilization, Reservoir storage, Com- 
puter programs, Management, Streamflow, 
Bibliographies, California, Water policy, 
Methodology, *California Central Valley Pro- 
ject(CA), *Shasta Reservoir(CA), *Clair Engle 
Reservoir(CA). 


A methodology for optimal state analysis of reser- 
voirs was developed and applied to the reservoirs 
and hydroelectrical facilities associated with the 
Shasta, Trinity, and Folsom subsystems of the 
California Central Valley Project. With a typical 
requirement of real time, multiple reservoir opera- 
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tion, the methodology was evolved utilizing a form 
of t gee programming for selection of an op- 
timal reservoir storage policy path through a 
specified number of policy periods; a linear pro- 
gramming routine was used for period by period 
optimization. Relatively easy computer implemen- 
tation and high flexibility resulted; the method is 
valuable for determination of release policies in 
real time operation of an existing system. A two- 
Stage least squares estimation method is also 
presented to support optimization; it gives un- 
biased estimators when the system is described by 
a sect of simultaneous equations in which each 
equation contains several dependent variables 
which also occur in other equations. Application 
was made to the forecasting of stream flows into 
the Shasta and Clair Engle reservoirs, showing 
that dependent variables are the February-July in- 
flows and independent variables include snow 
water contents and precipitation indices at several 
Stations within the watersheds. An annotated 
bibliography on the available practical techniques 
for considering adverse effects of daily/weckly 
operations on the risk of not meeting firm water 
and power commitments at some future date is in- 
cluded; the sparsity indicated the need for future 
research. Appendices contain programs for the 
linear-dynamic programming algorithm and for 
two-stages regression. (Wares-IPA) 

W78-05817 


SIMPLE METHODS FOR RAINFALL-RUNOFF- 
PROCESS. RUNOFF HYDROGRAPH CURVES 
FOR RAIN AND MIXED WATER CANALS 
(EINFACHE MODELLE FUER 
NIEDERSCHLAG-ABFLUSS-PROZESSE. AB- 
FLUSSGANGLINIEN FUER REGEN UND 
MISCHWASSERKANAELE), 

For primary bibliographic entry see Field 5D. 
W78-05823 


ADEQUACY OF HYDROLOGIC DATA FOR AP- 
PLICATION IN WEST VIRGINIA, 


West Virginia Univ., Morgantown. Water 
Research Inst. 

For primary bibliographic entry see Field 7C. 
W78-05931 

DEVELOPMENT OF A SUBSURFACE 


HYDROLOGIC MODEL AND USE FOR IN- 
TEGRATED MANAGEMENT OF SURFACE 
AND SUBSURFACE WATER RESOURCES, 
Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 4B. 
W78-05934 


THE WHITE AMUR AS A BIOLOGICAL CON- 
TROL FOR AQUATIC WEEDS IN INDIANA, 
Purdue Univ., Lafayette, IN. Water Resources 
Research Center. 

C. A. Lembi, and B. G. Ritenour. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 611, 
Price codes: A06 in paper copy, AOI in microfiche. 
Technical Report No 95, December 1977. 95 p, 8 
fig, 15 tab, 54 ref, 3 append. OWRT A-032-IND(1). 


Descriptors: *Aquatic weed control, Aquatic 
plants, *Aquatic algac, Fresh’ water algac, Plank- 
ton, Dragonflies, Diptera, Midges, Zooplankton, 
Weed control, Phosphorus, Potassium, Dissolved 
oxygen, Nitrogen, *Biocontrol, *Indiana, *White 
amur, *Grass carp, *Biological weed control, 
Spirogyra, Watermilfoil, Myriophyllum, 
Ceratophyllum, Potamogeton, Najas, Elodes, 
Lemna, Wolffia. 


Water quality parameters, plankton, and benthic 
invertebrates in ponds stocked with white amurs 
(Ctenopharyngodon idella Val.) and in control 
ponds were compared during the summers of 1975 
and 1976. Amurs rapidly consumed available 
aquatic vascular plants. The filamentous green 
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alga, Spirogyra, was the least desired. Dissolved 
oxygen levels in amur ponds remained high as long 
as bottom growths of Solreayen were present, but 
consumption of this alga in addition to vascular 
vegetation led to significantly lower oxygen con- 
centrations in the water directly above the sedi- 
ments. The other parameters consistently affected 
during the 2 year study were turbidity and potassi- 
um concentration; both were significantly higher 
in amur ponds. Potassium in the water appeared to 
be an excellent indicator of vegetation c« p 
tion. In laboratory studies, amurs and large mout 
bass were exposed to varying concentrations of 
rotenone. Results indicated that amurs can not be 
selectively removed from a fish population con- 
taining largemouth bass. 

W78-05936 





INTERFEROMETRIC OBSERVATIONS OF 
THE TEMPERATURE STRUCTURE IN WATER 
COOLED OR HEATED FROM ABOVE, 

Purdue Univ., Lafayctte, IN. Heat Transfer Lab. 
For primary bibliographic entry sce Field 2D. 
W78-05942 


ESTIMATES OF LOW FLOWS _ USING 
WATERSHED AND CLIMATIC PARAMETERS, 
Stephen F. Austin State Univ., Nacogdoches, TX. 
School of Forestry. 

For primary bibliographic entry see Ficld 2E. 
W78-05944 


GENERATING RAINFALL EXCESS BASED ON 
READILY DETERMINABLE SOIL AND LAN- 
DUSE CHARACTERISTICS, 

Virginia Polytechnic Inst. and State Univ., 
Blacksburg. Dept. of Agricultural Engineering. 
For primary bibliographic entry see Field 2A. 
W78-05945 


UTILIZATION OF SATELLITE DATA FOR IN- 
VENTORYING PRAIRIE PONDS AND LAKES, 
Environmental Research Inst. of Michigan, Ann 
Arbor. 

For primary bibliographic entry see Field 2H. 
W78-05979 


UTAH LAKE-JORDAN RIVER BASIN MODEL- 
ING PROJECT. VOLUME I. SUMMARY RE- 
PORT. VOLUME Ii. APPENDIX. 

Environmental Dynamics Inc., Los Angeles, CA. 
For primary bibliographic entry see Field 5B. 
W78-05983 


SHOULD DAMS BE BUILT. THE VOLTA LAKE 
EXAMPLE, 

United Nations Environment Program, Nairobi 
(Kenya). 

For primary bibliographic entry see Field SC. 
W78-06033 


CASE STUDY: THE SANTEE RIVER, S.C., 
South Carolina U niv., Columbia. 

For primary bibliographic entry see Ficld SC. 
W78-06055 


HYDROLOGIC AND ENVIRONMENTAL EF- 
FECTS OF A LONG-TERM DRAINAGE ON A 
COASTAL AREA, (CASE STUDY: MEL- 
BOURNE TILLMAN DRAINAGE DISTRICT, 
PALM BAY, FLORIDA), 

Florida Inst. of Tech., Melbourne. Center for 
Coastal Zone Research. 

For primary bibliographic entry see Field 2L. 
W78-06057 


INLAND WETLAND DEFINITIONS, 
Connecticut Univ., Storrs. Biological Sciences 
Groups. 

For primary bibliographic entry sce Ficld 2H. 
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A GUIDE TO UNDERSTANDING AND AD- 
MINISTRATING THE MASSACHUSETTS WET- 
LANDS PROTECTION ACT. 

Massachusctts Audubon Society, Lincoln. 

For primary bibliographic entry sce Field 6EF. 
W78-06084 


FORESTS AND WATER: EFFECTS OF FOREST 
MANAGEMENT ON FLOODS, SEDIMENTA- 
TION, AND WATER SUPPLY, 

Pacific Southwest Forest and Range Experiment 
Station, Berkeley, CA. 

For primary bibliographic entry sce Field 4C. 
W78-06089 


THE ANALYSIS OF MULTIVARIATE TIME SE- 
RIES APPLIED TO PROBLEMS IN HYDROLO- 
GY, 

International Inst. of Applicd Systems Analysis, 
Laxcnburg (Austria). 

For primary bibliographic entry sec Field 2E. 
W78-06102 


STATISTICAL METHODS IN HYDROLOGY, 
Kentucky Univ., Lexington. Dept. of Agricultural 
Enginccring. 

For primary bibliographic entry sce Ficld 7C. 
W78-06125 


WATER RESOURCES DATA 
OKLAHOMA, WATER YEAR 1975. 
Geological Survey, Oklahoma City, OK. Water 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W78-06175 


FOR 


WATER RESOURCES DATA FOR UTAH, 
WATER YEAR 1975. 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W78-06176 


WATER RESOURCES DATA FOR MONTANA, 
WATER YEAR 1976. 

Geological Survey, Helena, MT. Water Resources 
Div. 

For primary bibliographic entry see Field 7C. 
W78-06177 


PUBLIC WATER SUPPLIES OF NORTH 
CAROLINA, PART 5. SOUTHERN COASTAL 
PLAIN, 

Geological Survey, Raleigh, NC. Water Resources 
Div. 

T. M. Robison, and L. T. Mann, Jr. 

North Carolina Department of Natural Resources 
and Community Development, Raleigh, July 1977. 
333 p. 5 fig, 13 ref. 


Descriptors: *Water supply, *North Carolina, 
*Water sources, *Surface waters, *Groundwater, 
Water works, Water quality, Watcr treatment, 
Water utilization, Water users, Water storage, 
Water management(Applicd), Appraisals, Water 
resources development, Southern Coastal 
Plain(NC), Counties, 


This report contains information on the water 
resources and the larger public water supplies in 17 
counties in the southern Coastal Plain section of 
North Carolina for the use of planners and water 
managers concerned with water-supply availabili- 
ty, water-resources development, and water quali- 
ty. The report is divided into two sections. The 
first describes the method of investigation, an ex- 
planation of the information reported for each 
water supply and its significance to planning, a 


discussion of the chemical analyses included in the 
report, and a discussion of some of the problems 
noted during the investigation. The second in- 
cludes a water-resources appraisal and a map of 
each county showing the gencral area served by 
public water supplics and an inventory of each 
public supply in the county with 500 or more 
customers. Water supplies for large military bases 
have been included in the study. Data presented in 
the second section includes: (1) the pepeetin 
served, (2) the adjacent communities served, (3) 
the number of customers, (4) the source of water, 
(5) estimated allowable draft, (6) total and industri- 
al water use, (7) raw- and finished-water storage, 
(8) raw- and finished-water pumping capacity, (9) 
future plans, (10) a water-resources appraisal in 
the immediate vicinity of the supply and, (11) the 
results of chemical analyses of raw and finished 
water. (Woodard-USGS) 
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SELECTED HYDROLOGIC DATA, PAROWAN 
VALLEY AND CEDAR CITY VALLEY 
DRAINAGE BASINS, IRON COUNTY, UTAH, 
Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W78-06180 


REPORT OF THE RIVER MASTER OF THE 
DELAWARE RIVER FOR THE PERIOD 
DECEMBER 1, 1975 -- NOVEMBER 30, 1976, 
Geological Survey, Reston, VA. Water Resources 
Div., and Geological Survey, Milford, PA. Water 
Resources Div. 

F. T. Schaefer, and R. E. Fish. 

Report of the River Master of the Delaware River 
for the Period Dec 1, 1975 -- Nov. 30, 1976, 
(USGS, Reston, Va.), 1977. 91 p, 5 fig, 1 plate, 18 
tab. 


Descriptors: *Reservoir operation, *Delaware 
River, *Reservoir storage, *Reservoir releases, 
“Water quality, New Jersey, New York, Pennsyl- 
vania, Hydrologic data, Streamflow, Flow con- 
trol, Hydrologic budget, Water supply, Water dis- 
tribution(Applicd), Diversion, Estuaries, Water 
analysis, Saline water intrusion. 


The report on the hydrologic and hydraulic opera- 
tions of the Delaware River basin is for the year 
ending November 30, 1976. This marks the twenty- 
third year of such activities since the inception of 
the Amended Decree of the United States 
Supreme Court, dated June 7, 1954. Hydrologic 
conditions in the Delaware River basin during the 
year were generally in the above-normal range. 
Diversions from the basin to New York City and 
to New Jersey were below limits authorized in the 
Decree. Releases from reservoirs were made as 
prescribed under the Decree. During the first half 
of the report year, December to May, precipitation 
that was slightly above average resulted in stream 
runoff slightly above median. Runoff of the 
Delaware River at Montague was the highest of 
record for February. Cannonsville Reservoir 
spilled throughout the period, Pepacton Reservoir 
spilled during every month, and Neversink Reser- 
voir did not spill. During the summer and fall, part 
of the storage and inflow to the New York City 
reservoirs was required for diversions and 
releases. Diversions to Rondout Reservoir during 
June 1 to November 30 totaled 135,398 billion gal- 
lons. During June 1-14, the flow required to be 
maintained in the Delaware River at Montague 
was the minimum basic rate of 1,750 cfs and the 
forecasted discharge exclusive of releases from 
Papacton, Cannonsville, and Neversink Reservoir 
was greater than 1,750 cfs each day. On June 15, 
the scasonal period began for release of the excess 
quantity of water from the reservoirs, and the 
design rate to be maintained at Montague became 
2,160 cfs. Data are presented for water quality of 
the Delaware River Estuary between Trenton, 
N.J. and Ship John Shoal Lighthouse, NJ. 
(Woodard-USGS) 
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SEDIMENTATION 
= SAN LUIS OBISPO COUNTY, CALIFOR- 
A 


IN SANTA MARGARITA 


Geological Survey, 
Resources Div. 

For primary bibliographic entry sce Field 2J. 
W78-06182 


Menlo Park, CA. Water 


WATER RESOURCES INVENTORY OF 
NORTHWEST FLORIDA, 

Geological Survey, Tallahassee, FL. Water 
Resources Div. 


For primary bibliographic entry sce Ficld 6D. 
W78-06183 


HYDROLOGY AND WATER QUALITY OF THE 
ATCHAFALAYA RIVER BASIN, 

Geological Survey, Baton Rouge, LA. Water 
Resources Div. 

F.C. Wells, and C. R. Demas. 

In Cooperation with Louisiana Department of 
Transportation and Development, Baton Rouge, 
Office of Public Works, Water Resources Techni- 
cal Report No 14, 1977. 53 p, 22 fig, 1 plate, 9 tab, 
19 ref. 


Descriptors: *Streamflow, *Discharge(Water), 
“Water quality, *Sediment transport, *Louisiana, 
Gaging stations, Flow rates, Tracking techniques, 
Path of pollutants, Dye releases, Tracers, Water 
analysis, Chemical analysis, Inorganic com- 
pounds, Water temperature, Dissolved oxygen, 
Nutrients, Pesticides, Bacteria, Heavy metals, 
Hydrologic data, *Atchafalaya River basin(La), 
Time of travel. 


The Atchafalaya River in Louisiana receives its 
water from the Red River, the Black River, and 
the Mississippi River by way of the Old River Con- 
trol Structure. Ninety-five percent of the time the 
Mississippi River supplies at least 50 percent of 
the flow of the Atchafalaya River at Simmesport, 
La. Since completion of the Old River Control 
Structure, approximately 30 percent of the flow of 
the Mississippi River is diverted to the 
Atchafalaya River. Since 1964, the 50-percent flow 
duration (median flow) of the Atchafalaya River 
has increased from 140,000 to 190,000 cfs. The 
average susp di t load transported past 
Simmesport, La. » is 260,000 tons per day. The 
diment load is 150,000 tons 
per day. The maximum recorded suspended-sedi- 
ment load was 2,120,000 tons | per day (March 
1968), and the minimum di t load 
was 3,000 tons per day (November 1964;. The 
chemical quality of the Atchafalaya River is con- 
trolled by the discharge and chemical quality in the 
Red, Black, and Mississippi rivers. The dominant 
anion and cation present in the Atchafalaya River 
at Simmesport are bicarbonate and calcium, 
respectively. Tracer studies were made during a 
relatively low-flow period, 137,000 cfs in August 
1975. The tracer was injected into the Atchafalaya 
River approximately | mile below the confluence 
of the Red River and Old River outflow channel. 
Complete lateral mixing was first observed at Mel- 
ville, approximately 32 miles below the injection 
site. (Woodard-U SGS) 
W78-06184 











BED CONDUCTION COMPUTATION FOR 
THERMAL MODELS, 

Geological Survey, Bay St. Louis, MS. Water 
Resources Div. 

For primary bibliographic entry see Field 8B. 
W78-06185 


A TECHNIQUE FOR DETERMINING DEPTHS 
FOR T-YEAR DISCHARGES IN RIGID-BOUN- 
DARY CHANNELS, 
Geological Survey, 
Resources Div. 
D. E. Burkham. 


Menlo Park, CA. Water 


Water-Resources Investigations 77-83, December © 


1977. 38 p, 6 fig, 2 tab, 7 ref. 
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Descriptors: *Floods, *Channel flow, *Depth- 
area-duration analysis, *Streamflow forecasting, 
Natural streams, Hydraulics, Analytical 
techniques, Flood frequency, Discharge(Water), 
Depth, Roughness(Hydraulic), Flood profiles, 
Flood plain zoning, 100-year discharge, Simplified 
flood-mapping techniques, Federal Insurance Ad- 
ministration flood studies. 


A simplified technique is presented for determin- 
ing depths for T-year discharges (the discharge 
that will occur, on an average, once in T-years--10 
, 50 years, 100 years) for natural channels 
(channels not significantly affected by manmade 
structures) having channel-control conditions and 
rigid boundaries (channels having a low probabili- 
ty of change that would significantly affect the 
hydraulic characteristics of a T-year discharge). 
Channel-control conditions usually exist during T- 
year discharges in natural rigid-boundary channels 
and, therefore, the simplified technique probably 
would be applicable for flood-inundation studies 
for many natural rigid-boundary channels. The 
technique requires that the T-year discharge for a 
reach be known or readily available; also, a chan- 
nel-shape factor, a width at a reference altitude, a 
channel-bottom slope (or a water-surface slope), 
and the Manning’s roughness factor, n, must be 
estimated or determined at representative sections 
having channel-control conditions. The standard 
error of estimate for depths determined according 
to the simplified technique is probably 25-30 per- 
cent. In comparison, the standard error of estimate 
for the depths determined according to the step- 
backwater procedure and to guidclines and specifi- 
cations for flood-insurance studies of the Fedcral 
Insurance Administration is about 23 percent. 
(Woodard-USGS) 
W78-06189 


WATER RESOURCES OF NO NAME VALLEY, 


COLVILLE INDIAN RESERVATION, 
WASHINGTON, 
Geological Survey, Tacoma, WA. Water 


Resources Div. 
For primary bibliographic entry see Field 4B. 
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SUPPLEMENTAL COLORADO RIVER WATER 
FOR A DEVELOPED GROUNDWATER 
AGRICULTURE: A PROBLEM OF QUANTI- 
TIES, QUALITIES AND CONJUNCTIVE USE, 
Fish and Wildlife Service, Washington, DC. Of- 
fice of Biological Services. 

M. A. Boster, and W. E. Martin. 

Advances in Water Resources, Vol 1, No 2, p 103- 
109, December 1977. 11 ref, append. 


Descriptors: *Colorado River, *Groundwater 
development, *Water importing, *Irrigated 
agriculture, *Linear programming, *Conjunctive 
use, Surface waters, Water quality, Farms, 
*Arizona, Costs, Salinity, Projects, Optimization, 
Benefit maximization, Economic efficiency, Crop 
yield, Mathematical models, Systems analysis. 


Upon completion of the Central Arizona Project, 
Colorado River water will be delivered some 200 
miles inland for agricultural, domestic, and indus- 
trial use. Any new importation of water to an area 
implics adjustments in the organization of the 
economy of the area. For irrigated agriculture, ad- 
justments will occur in input mix, output mix, 
acreage farmed, and in gross and net incomes. A 
complicating factor associated with importation of 
Colorado River water is that the imported water 
will contain different dissolved salt concentrations 
than the groundwater and surface water currently 
being used. Linear programming models of 
Tepresentative irrigated farms in Pinal County, 
Arizona are used to project adjustments implied 
under several assumptions as to the availability, 
cost and salinity of the various sources of irriga- 
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tion water. The models are designed to maximize 
net farm returns above variable production costs 
subject to the resource constraints faced by the 
representative farmers. Conclusions are drawn as 
to the potential winners and losers from project 
development: Increased salinity should not be of 
concern to the farmers in the county and Indian 
farms will reap the greatest share of benefits from 
the Project. (Bell-Cornell) 

W78-05705 


COMPUTER MODELLING OF GROUND- 
WATER 13C AND 14C ISOTOPE COMPOSI- 
TIONS, 
Waterloo Univ. 
Sciences. 

For primary bibliographic entry sce Field 2F. 
W78-05767 


(Ontario). Dept. of Earth 


DETERMINATION OF UNIFORM AND 
GRANULAR AQUIFER CHARACTERISTICS 
BY LINEAR METHODS, 

Gerede Sokat, Ankara (Turkey). 

For primary bibliographic entry sce Field 2F. 
W78-05775 


IMPACT OF LAND USE ON GROUND WATER 
QUALITY IN THE GRAND TRAVERSE BAY 
REGION OF MICHIGAN, 

Duke Univ., Durham, NC. School of Forestry and 
Environmental Studies. 

For primary bibliographic entry sce Field 5A. 
W78-05778 


CHARACTERISTICS OF THE INTERRELA- 
TION OF SURFACE AND GROUND WATERS 
IN THE KARAKENGIR RIVER BASIN WITH A 
DISTURBED NATURAL REGIME, 

For primary bibliographic entry see Field 2F. 
W78-05794 


UNDERGROUND INJECTION OF LIQUID 
WASTE CAN BE ENVIRONMENTALLY 
SOUND, 

Texas Water Quality Board, Austin. 

For primary bibliographic entry see Field SE. 
W78-05899 


APPLICATION OF HEAT-FLOW TEMPERA- 
TURE MODEL FOR REMOTELY ASSESSING 
NEAR SURFACE SOIL MOISTURE BY THER- 
MOGRAPHY, 

South Dakota State Univ., Brookings. Dept. of 
Physics. 

For primary bibliographic entry see Field 2G. 
W78-05932 


HYDROGEOLOGY OF THE LAKE 
METIGOSHE BASIN NORTH DAKOTA AND 
MANITOBA, 

North Dakota Univ., Grand Forks. Dept. of 
Geology; and Geological Survey, Grand Forks, 
ND 


For primary bibliographic entry see Field 5B. 
W78-05933 


DEVELOPMENT OF A SUBSURFACE 
HYDROLOGIC MODEL AND USE FOR IN- 
TEGRATED MANAGEMENT OF SURFACE 
AND SUBSURFACE WATER RESOURCES, 
Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

H. J. Morel-Seytoux. 

Available from the National Technical informa- 
tion Service, Springfield, VA 22161 as PB-279 629, 
Price codes: A03 in paper copy, AOI in microfiche. 
Environmental Resources Center, Fort Collins, 
Colorado Water Resources Research Institute, 
Completion Report No 82, December 1977. 27 p, 
11 fig, 2 tab, 13 ref. OWRT B-144-COLO(6). 14-34- 
0001 -6064. 
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Descriptors: *Conjunctive use, *Model studies, 
River basin management, Surface water, Ground- 
water, Aquifer management, Subsurface water, 
Water management(Applied), *Simulation analy- 
sis, Return flows, Drawdown, Cost effecicncies, 
*Colorado, *South Platte River(Colo). 


Two new concepts useful in studies of conjunctive 
management of surface and ground waters are in- 
troduced. In order to model both accurately and 
cost-effectively the effect of initial aquifer draw- 
downs on the future state of the system, artificial 
pumping rates for one period prior to the initial 
time are introduced. With this approach it is possi- 
ble to simulate the effect of initial conditions in the 
same way pumping effects are predicted. In addi- 
tion, for long-term simulation the concept of 
sequential reinitialization is introduced. In this 
manner daily simulation over many years can be 
carried with pumping and relaxation discrete ker- 
nels calculated for only a few periods. The concept 
of reach transmissivity introduced in earlicr stu- 
dies is verified by comparison with obscrvations 
of return flows to a reach of the South Platte 
River. The study indicates the approach is sound. 
W78-05934 


A PUMP TEST IN THE DAKOTA SANDSTONE 
AT WALL, SOUTH DAKOTA, 

South Dakota School of Mines and Technology, 
Rapid City. Dept. of Geology and Geological En- 
gineering. 

J. P. Gries, P. H. Rahn, and R. K. Baker. 

South Dakota Geological Survey, Vermillion, 
1976. Circular 43, 8 fig, 11 ref. OWRT A-034- 
SDAK(2). 


Descriptors: *Wells, *Pumping, *Testing, *South 
Dakota, Water wells, Drawdown, Sandstones, 
Groundwater, Aquifers, Aquifer testing, Ground- 
water availability, Geology, Geologic formations, 
Water resources, Water supply, *Wall(SD), 
*Dakota sandstones, Pump tests. 


A pump test was conducted in the Dakota Sand- 
stones at Wall, South Dakota, on October 7, 1972. 
Two observation wells responded to the pumping, 
and an average value of permeability was calcu- 
lated to be 9.42 gpd/sq ft. No deviation from the 
Theis type curve was observed during the 44 hours 
of pumping at 120 gpm. (Sims-ISWS) 

W78-05946 


EFFECT ON GROUNDWATER OF INFILTRA- 
TION AND WASTE WATER TREATMENT 


NEAR ANN, JAMTLAND COUNTY, (IN 
SWEDISH), 
Chalmers Univ. of Technology, Goteborg 


(Sweden). Vatten Inst. Tek. 
For primary bibliographic entry see Field 5B. 
W78-06028 


THE BIOGENIC CARBON BALANCE IN A 
GROUND WATER INFILTRATION — EN- 
RICHMENT SYSTEM, (IN RUSSIAN), 

Academy of Municipal Economy, Moscow 
(USSR). Research Inst. of Public Water Supply, 
Water Purification. 

For primary bibliographic entry see Field SB. 
W78-06030 


PROCEEDINGS OF THE ELEVENTH BIENNI- 
AL CONFERENCE ON GROUND WATER. 
California Univ., Davis. Water Resources Center; 
and California State Dept. of Water Resources. 
Sacramento. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 669, 
Price codes: A09 in paper copy, AOI in microfiche. 
California Water Resources Center Report No. 41, 
November 1977, 189 p. 


Descriptors: Groundwater, 


*Management, 
*Groundwater potential, 


Groundwater basins, 
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Group 4B— Groundwater Management 


*Groundwatcr availability, *Groundwatcr 
recharge, Groundwater resources, Water rights, 
Conjunctive usc, Legal aspects, Water policy, 
Storage, *California. 


This conference held in Fresno on September 15- 
16, 1977, concentrated on ground watcr and 
ground wattr management in California. Many 
aspects of ground water management arc ex- 
amiticd including water rights, legal aspects, 
storage, public policy, recharge, and conjunctive 
use of ground water and surface water. (Snyder- 
Calif, Davis) 

W78-06039 


SEEPAGE FROM A TRAPEZOIDAL AND A 


RECTANGULAR CHANNEL USING VARIA- 
TIONAL INEQUALITIES, 
California Univ., Santa Barbara. Dept. of 


Mechanical and Environmental Enginccring. 

J.C. Bruch, Jr., F.C. Sayle, and J. M. Sloss. 
Journal of Hydrology, Vol. 36, No. 3/4, p 247-260, 
February 1978. 3 fig, 2 tab, 18 ref. 


Descriptors: *Sccpage, *Channels, *Soil water 
movement, *Model studics, Mathematical models, 
Permeability, Infiltration, Soil water, Open chan- 
nels, Soils, Flow, Groundwater, Groundwater 
movement, Hydrology. 


A variational incquality method was applied to the 
problem of two demensional secpage from trape- 
zoidal channels and a rectangular channel into 
permeable soil underlain at a finite depth by a 
drain. Location of the free surfacc, shape of the 
secpage region, and seepage flow rate all appearcd 
as solutions through the utilization of this method. 
The numerical portion of the problem was solved 
using successive overrclaxation methods with pro- 
jection. Both finite-difference and finite-clement 
methods were used. A discussion of the computer 
approach as given along with comparisons of the 
results. (Sims-ISWS) 

W78-06098 


IDENTIFICATION OF DISTRIBUTED 
PARAMETERS IN GROUNDWATER BASINS, 
James Cook Univ. of North Qucensland, 
Townsville (Australia). Dept. of Civil Engincering. 
For primary bibliographic entry see Field 2F. 
W78-06100 


CHEMICAL ASPECTS OF GROUND WATER 
RECHARGE WITH WASTEWATERS, 

California Univ., Berkeley. 

For primary bibliographic entry sce Field 5B. 
W78-06141 


WATER RESOURCES DATA 
OKLAHOMA, WATER YEAR 1975. 
Geological Survey, Oklahoma City, OK. Water 
Resources Div. 

For primary bibliographic entry sce Field 7C. 
W78-06175 


FOR 


WATER RESOURCES DATA FOR UTAH, 
WATER YEAR 1975. 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

For primary bibliographic entry sec Field 7C. 
W78-06176 


WATER RESOURCES DATA FOR MONTANA, 
WATER YEAR 1976, 

Geological Survey, Helena, MT. Water Resources 
Div. 

For primary bibliographic entry sce Field 7C. 
W78-06177 


PUBLIC WATER SUPPLIES OF NORTH 

a Natta PART 5. SOUTHERN COASTAL 
AIN, 

Gcological Survey, Raleigh, NC. Water Resources 

Div. 

For primary bibliographic entry sec Field 4A. 
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GROUND-WATER RESOURCES OF EMMONS 
COUNTY, NORTH DAKOTA, 
Geological Survey, Bismarck, 
Resources Div. 

C. A. Armstrong. 

North Dakota County Ground-Water Studies 23-- 
Part IIT, and North Dakota Geological Survey Bul- 
letin 66--Part III, (Bismarck), 1978. 43 p, 10 fig, 2 
plates, 3 tab, 34 ref. 


ND. Water 


Descriptors: *Groundwatcr resources, *North 
Dakota, *Aquifer characteristics, *Water yield, 
Watcr quality, Water supply, Water users, 
Hydrogeology, Groundwater availability, Water 
wells, Water level fluctuations, Groundwater 
recharge, Transmissivity, Water analysis, Chemi- 
<a Water types, Emmons County(N 
jak). 


Ground water in Emmons County, N. Dak., 
g lly is obtained from glacial-drift aquifers of 
Quaternary age and the Fox Hills and Dakota 
aquifers of Cretaccous age. Glacial-drift aquifers 
with the greatest potential for development are the 
Strasburg, Long Lake, Braddock, and Winona. 
Properly constructed wells in the more permeable 
parts of these aquifers will yield from 500 to 1,000 
gpm (gallons per minute). Water from these gla- 
cial-drift aquifers differs in chemical quality de- 
pending on sources of recharge. Dissolved-solids 
concentrations in samples from these aquifers 
ranged from 269 to 2,150 mg/liter. The Fox Hills 
aquifer underlies about 80 percent of the county 
and supplies water to about 75 percent of the 
wells. Yields from wells tapping the Fox Hills 
aquifer range from 0.5 to 40 gpm. The water 
generally is a sodium bicarbonate type that com- 
monly contains less than 1,000 mg/liter dissolved 
solids in areas where sandstone crops out. It con- 
tains less than 1,500 mg/liter in areas where silt- 
stone and silty shale crop out. The Dakota aquifer 
underlics Emmons County at depths that range 
from 2,200 to 2,530 feet. Unrestricted flows from 
wells in the aquifer range from 30 to 60 gpm. Water 
in the Dakota aquifer is a sodium sulfate type. Dis- 
solved-solids concentrations ranged from 2,220 to 
2,640 mg/liter and sulfate concentrations ranged 
from 1,140 to 1,440 mg/liter. (Woodard-USGS) 
W78-06179 





WATER RESOURCES INVENTORY OF 
NORTHWEST FLORIDA, 
Geological Survey, Tallahassee, FL. Water 


Resources Div. 
For primary bibliographic entry sce Field 6D. 
W78-06183 


USE OF THERMAL-INFRARED IMAGERY IN 
GROUND-WATER INVESTIGATIONS IN MON- 
TANA, 

Geological Survey, Helena, MT. Water Resources 
Div.; and Kansas Univ., Lawrence. Space 
Technology Labs. 

For primary bibliographic entry sce Field 7B. 
W78-06187 


RECORD OF GROUND-WATER EXPLORA- 
TION AND DEVELOPMENT, 1975-76, MOEN, 
TRUK, EASTERN CAROLINE ISLANDS, 
Geological Survey, Honolulu, HI. 
Resources Div. 

D. A. Davis. 

Open-file report 77-739, September 1977. 358 p, | 
fig, 2 ref. 
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Descriptors: *Groundwater resources, *Drilling, 
*Exploration, *Drillers logs, *Foreign projects, 
Water wells, Test wells, Pumping, Water yield, 
Water analysis, Chlorides, Water levels, Well 
data, Water supply, *Truk Islands, *Moen, Well 
construction. 


The exploration for and development of ground 
water described in this report consisted of the 
drilling and testing of 22 holes and the conversion 
of 8 of the holes into production wells on the island 
of Moen, Truk Islands, in the period November 
1975 to July 1976. The objective of the program 
was to find sources of water to provide an im- 
proved supply for the reservoirs and pipelines of 
the Moen water system. The bulk of the report 
consists of records collected at the drilling sites 
during drilling and testing. Given for each test hole 
are a description of the drilling operation; a record 
of development of the hole; a record of each 
pumping test; and a log of the hole giving a sum- 
mary description of rock units penetrated by the 
bit. For wells, there are records, where they are 
available, of the reaming of test holes to produc- 
tion-well diameter; data on casing, screens, gravel 
pack, and grout seal; and records of pumping tests. 
(Woodard-USGS) 
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WATER RESOURCES OF NO NAME VALLEY, 


COLVILLE INDIAN RESERVATION, 
WASHINGTON, 

Geological Survey, Tacoma, WA. Water 
Resources Div. 

D.R. Cline. 


Open-file report 78-122, 1978. 105 p, 30 fig, 27 tab, 
5 ref. 


Descriptors: *Water resources, *Streamflow, 
*Groundwater resources, *Water storage, 
*Washington, Aquifer characteristics, Mapping, 
Water wells, Pumping, Water yield, Water level 
fluctuations, Hydrographs, Groundwater 
recharge, Water supply, Projections, Available 
water, Surface waters, Ponds, Streams, Flow 
rates, Hydrogeology, Hydrologic budget, 
*Colville Indian Reservation(Wash), *No Name 
Valley(Wash), *Omak Creek(Wash). 


No Name Creek valley is a trough cut in granitic 
bedrock in north-central Washington. A low topo- 
graphic divide in the northern third of the valley 
separates it into the No Name Creek basin on the 
south and Omak Creek basin on the north. Omak 
Creek is the larger stream and enters the valley 
through a narrow gorge in the eastern granite wall. 
Partly filled with unconsolidated sand, gravel, and 
silt to depths as great as 163 feet, the valley con- 
tains a ground-water reservoir which supplies four 
irrigation wells and several domestic-supply wells. 
The ground-water reservoir also feeds springs 
which give rise to No Name Creek, and it con- 
tributes some water to Omak Creek to the north. 
Under conditions of the pre-1976 development the 
ground-water divide was naturally about 3,000 feet 
north of Omak Creek gorge, and about 580 acre- 
feet of leakage from Omak Creek recharges the 
No Name Creek ground-water reservoir. By 1977, 
ground-water withdrawal of 994 acre-feet per year 
in No Name Creek basin had caused the ground- 
water divide to shift to a position about 4,000 feet 
north of the topographic divide. This increased the 
drainage area contributing to the No Name Creek 
ground-water reservoir for about three months so 
that during a year of normal flow a total of about 
600 acre-fect of leakage from Omak Creek can be 
captured. It is postulated that as much as 1,100 
acre-feet per year can be pumped in the central 
part of the reservoir. This pumpage would cause 
the ground-water divide to shift farther north, 
resulting in the capture of additional recharge from 
Omak Creek; the total leakage would be about 700 
acre-feet per year. (Woodard-USGS) 
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Resources Div. 
’ For primary bibliographic entry see Field 2F. 


LAND-SURFACE SUBSIDENCE IN THE 
HOUSTON-GALVESTON REGION, i 
Survey, Houston, Water 


W78-06195 


ESTIMATING PARAMETERS OF COMPACT- 
ING FINE-GRAINED INTERBEDS WITHIN A 
CONFINED AQUIFER SYSTEM BY A ONE- 
DIMENSIONAL SIMULATION OF FIELD OB- 
SERVATIONS, 

Geological Survey, Sacramento, CA. Water 


Resources Div. 
For primary bibliographic entry see Field 2F. 
W78-06196 


HYDROGEOLOGIC EFFECTS OF SUB- 
SIDENCE, SAN JOAQUIN VALLEY, CALIFOR- 
NIA 

i Survey, 
Resources Div. 
B. E. Lofgren. 
In: Proceedings of the Anaheim Symposium, 
December 1976: International Association of 
Hydrological Sciences Publication No 121, p 113- 
123, 1976. 7 fig, 4 ref. 


Descriptors: *Land subsidence, *Compaction, 
*Pumping, *Aquifers, *California, Overdraft, 
Aquitards, Water management(Applied), Ground- 
water recharge, Water importing, Canals, 
pongo. a Aquifer characteristics, Hydrologic 
data, Evaluation, *San Joaquin Valley(Calif). 


Sacramento, CA. Water 


Subsidence has slowed in most of the San Joaquin 
Valley, Calif., site of one of the most extensive 
manmade subsidence in the world. After 40 years 
of ground-water overdraft, canal imports have 
generally reversed declining water-level trends. As 
of 1976, artesian heads have recovered toward 
presubsidence levels, and subsidence rates have 
decreased from an earlier maximum 0.5 m/yr to 
near zero in much of the valley. Increasing irriga- 
tion demands, particularly during years of defi- 
cient precipitation, pose the threat of increased 
pumping and another cycle of widespread land 
subsidence. Because of significant hydrogeologic 


_ changes during the 1930-70 overdraft period, how- 


ever, the ground-water basin will respond dif- 
ferently during a second cycle of overdraft. The 
close correlation between water-level decline, 
compaction of the aquifer systems, and land sub- 
sidence has been precisely monitored in the San 
Joaquin Valley for 2 decades. From these data, 
both the elastic and the ‘virgin’ inelastic stress- 
strain characteristics of the unconsolidated valley 
deposits and the response of the aquifer system to 
prolonged cyclic pumping overdraft have been 
determined. (Woodard-USGS) 
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LAND SUBSIDENCE STOPPED BY ARTESIAN- 
HEAD RECOVERY, SANTA CLARA VALLEY, 
CALIFORNIA, 
Geological Survey, 
Resources Div. 

J. F. Poland. 

In: Proceedings of the Anaheim Symposium, 
December 1976: International Association of 
Hydrologic Sciences Publication No 121, p 124- 
132, 1976. 7 fig, 6 ref. 


Sacramento, CA. Water 


Descriptors: *Land subsidence, *Compaction, 
Pumping, *Aquifers, *California, Overdraft, 
Aquitards, Water management(Applied), Ground- 
water recharge, Water importing, Hydrogeology, 
pa, data, Evaluation, *Santa Clara Val- 
y(C 


From 1916 to 1966 in the San Jose area of Santa 
Clara Valley, California, generally deficient rain- 
fall and runoff was accompanied by a fourfold in- 
crease in withdrawals of ground water. In 
response, the artesian head declined 180-250 ft. As 
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a direct result of the artesian-head decline, the 
land surface subsided as much as 12.7 ft in San 
Jose, due to compaction of the fine-grained com- 
pressible uitards as their pore pressures 
decreased. subsidence caused of 
lands bordering the southern part of San Francisco 
Bay; the ction of the sediments caused com- 
pressional failure of well casings in several hun- 
dred wells. The gross costs of subsidence to date 
are estimated to be 15 to 20 million dollars. The 
recovery of artesian head since 1967 has been dra- 
matic. In downtown San Jose, the artesian head in 
two index wells recovered about 100 ft in the 8 
years from 1967 to 1975. Recovery of water levels 
was due to a fivefold increase in surface-water im- 
ports from 1965 to 1975, favorable local water 
ly, decreased withdrawal, and increased 
rec . The subsidence has been stopped 
thr out the extent of the confined system as of 
1974-75 by raising the artesian head in the aquifers 
unit! it equaled or exceeded the maximum pore 
pressures in the aquitards. However, Subsidence 
will resume if the artesian head is drawn down ap- 
ro below the levels of 1971-73. (Woodard- 


) 
W78-06198 


4C. Effects On Water Of 
Man’s Non-Water 
Activities 


EFFECTS OF DEICING SALTS ON WOODY 
VEGETATION ALONG MINNESOTA ROADS, 
Minnesota Univ., St. Paul. Coll. of Forestry. 

or primary bibliographic entry see Field 5B. 
w'78-05786 


EFFECTS OF DEICING SALTS AND LEAD 
UPON TREES, SHRUBS AND SOILS IN CON- 
NECTICUT, 

Connecticut Dept. of Transportation, Wether- 
sfield. Bureau of Planning and Research. 

For primary bibliographic entry see Field 5B. 
W78-05787 


ECONOMIC AND ENVIRONMENTAL IM- 
PACTS OF FOREST RESOURCE DEVELOP- 
MENT. 

Purdue Univ. , Lafayette, IN. 

For primary bibliographic entry see Field 6A. 
W78-05803 


REVIEW OF THE FLINT CREEK SMALL 
WATERSHED PROJECT, DRAFT ENVIRON- 
MENTAL IMPACT STATEMENT FOR THE ON- 
TARIO COUNTY ENVIRONMENTAL 
MANAGEMENT COUNCIL, 

Cornell Univ., Ithaca, NY. Center for Environ- 
mental Research. 

For primary bibliographic entry see Field 6G. 
W78-05814 


JAMESPORT TRANSMISSION EXITS; A 
REVIEW FOR THE TOWN OF RIVERHEAD OF 
THE LONG ISLAND LIGHTING COMPANY AP- 
PLICATION TO THE NEW YORK PUBLIC 
SERVICE COMMISSION FOR A CERTIFICATE 
OF ENVIRONMENTAL COMPATIBILITY AND 
PUBLIC NEED FOR THE JAMESPORT TRANS- 
MISSION EXITS, 

Cornell Univ., Ithaca, NY. Center for Environ- 
mental Research. 

For primary bibliographic entry see Field 6G. 
W78-05816 


METHODOLOGY FOR ANALYZING EFFECTS 
OF URBANIZATION ON WATER RESOURCE 
SYSTEMS, 

Texas Univ. at Austin. Dept. of Civil Engineering. 
For primary bibliographic entry see Field SC. 
W78-05938 


ENGINEERING AND PEDOLOGICAL PROPER- 


TIES OF SOILS AS THEY AFFECT SOIL 
ERODIBILITY, 


California Univ., Davis. Dept. of Land, Air, and 
Water Resources; and California Univ., Davis. 
Dept. of Civil Enginecring. 

For primary bibliographic entry see Field 2G. 
W78-06036 


FORESTS AND WATER: EFFECTS OF FOREST 
MANAGEMENT ON FLOODS, SEDIMENTA- 
TION, AND WATER SUPPLY, 

Pacific Southwest Forest and Range Experiment 
Station, Berkeley, CA. 

H. W. Anderson, M. D. Hoover, and K.G. 
Reinhart. 

General Technical Report PSW-18, 1976. 115 p, 6 
fig, 15 tab, 606 ref. 


Descriptors: ‘Forests, *Forest management, 
Water resources, *Swamps, Wetlands, *Floods, 
“Water supply, Dikes, Bogs, Hydrologic aspects, 
Drainage effects, Lumbcring, *Sedimentation, 
Bottomlands, Wet flats. 


A summary is presented on the forest's influence 
on the water resource, particularly the effects of 
current forestry practices. Four types of wetland 
forests are discussed: (1) Wet Flats. Most efforts 
in water management are concentrated on wet 
flats supporting pines. One current practice is to 
remove surface water and lower ground water to 
increase trafficability of heavy equipment, (2) 
Bay, or Upland Bogs, typically produce little 
timber, water, forage, and wildlife. Not enough is 
known about the hydrochemical processes of the 
infertile soil to recommend measures to improve 
forest growth. Logging may increase water levels 
enough to endanger regeneration. (3) Swamps and 
Upland Ponds. Removal of surface water can kill 
older trees and destroy wildlife habitat. These 
values can be enhanced by installing dikes and 
water control structures. (4) Bottomlands are 
productive because of inherent fertility and abun- 
dant moisture. Uncontrolled drainage adversely 
affects stand compositon, tree growth, and 
regenerative potential. Current water management 
consists of a kind of flood irrigation. Hydrologic 
consequences of management of wetland forests 
have been little studied and are — understood. 
een 
78-06089 


THE EFFECT OF MILITARY TRANSPORTA- 
TION ACTIVITIES ON THE ENVIRONMENT, 
Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Mobility and Environmental 
Systems Lab. 

A.J. Green, D. D. Randolph, and A. A. Rula. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as ADA-032 
971, Price codes: AOQ4 in paper copy, AOI in 
microfiche. Miscellaneous Paper M-73-15, 
December 1973. 78 p, 3 fig, 36 tab, 14 ref. OCE 
891-05-01-001. 


Descriptors: *Transportation, *Military aspects, 
*Environment, Mathematical studies, Water quali- 
ty, Vegetation, Air pollution, Water pollution, 
*Military transportation, Vehicles. 


An evaluation is reported on the impact of military 
transportation activities upon related environmen- 
tal attributes. The military activities were related 
to their impact on these attributes by means of a 
matrix. The matrix used a scale to identify the 
magnitude and probability of the impact. Addi- 
tionally, known mitigation and abatement prac- 
tices that can be used to minimize adverse en- 
vironmental impacts were identified and briefly 
described. The principal conclusion was that this 
technique provides a first approximation for as- 
sessing the effect of military transportation on the 
environment. It was recommended that funding be 
provided to: (1) exploit existing data to generate 
quantitative relations to be used in developing en- 
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vironmental impact statements; and (2) finance 
rescarch in those arcas for which the need to quan- 
tify exists and the lack of data has 
acknowledged. (Froclich-ISWS) 

W78-06126 


FINAL REPORT TO THE NATIONAL SCIENCE 
FOUNDATION RESEARCH APPLIED 
DIRECTORATE WEATHER MODIFICATION 
ASSOCIATION, 

Wyoming Univ., Laramie. Dept. of Atmospheric 
Science. 

For primary bibliographic entry sec Field 3B. 
W78-06130 


HIGHWAY OPERATION AND _ PLANT 
DAMAGE-DATA APPENDIX (SOIL CHEMIS- 
TRY, SALT APPLICATION, OZONE, 
PRECIPITATION), 

California State Dept. of Transportation, Sacra- 
mento. Transportation Lab. 

D. I. Nakao, R. B. Howell, and E. C. Shirley. 
Available from the National Technical Informa- 
tion Service, Springficld, VA 22161, Price codes: 
A09 in paper copy, AO! in microfiche. Report 
FHWA-CA-76-56, September 1976. 188 p, 3 fig, 3 
ref. FHWA F-5-14 TL 657134 


Descriptors: *Highways, Effects, *Damages, 
*Salts, *California, Vegetation, Soil water, Soil 
chemistry, Sodium chloride, Ozone, Trees, 
Shrubs, Salt tolerance, Pollutants, Water pollution 
effects, Soil contamination effects, Vegetation cf- 
fects, Data collections, Meteorological data, Tem- 
peraturc, Winds, Precipitation(Atmospheric), 
Water pollution, Salt application, Plant damage, 
Deicing salts, Salt concentrations. 


The Transportation Laboratory is engaged in a 
study of the effects of deicing salts on roadside 
vegetation in and around the Lake Tahoe Basin. 
The portion of the study dealing with soil chemis- 
try, salt application rates, ozone, and precipitation 
was reported in an Interim Report dated January 
1976. This Appendix Report contains the backup 
data for that Interim Report. (Sims-ISWS) 
W78-06131 


4D. Watershed Protection 


MEASUREMENT OF SEDIMENT CONTROL 
IMPACTS ON AGRICULTURE, 
Arizona Univ., Tucson. Dept. 
Economics. 

For primary bibliographic entry see Field 5G. 
W78-05701 


of Agricultural 


THE APPLICATION OF REMOTE SENSING TO 
THE DEVELOPMENT AND FORMULATION 
OF HYDROLOGIC PLANNING MODELS. 
Ecosystems International, Inc., Gambrille, MD. 
Available from the National Technical Informa- 
tion Service, Springficld, VA 22161 as N76-18632, 
Price codes: AQ3 in paper copy, AO! in microfiche. 


Report ECO-76:C-2-2, January, 1976. 27 p, 
NASA-CR-144203. 

Descriptors: *Remote sensing, 
*Watersheds(Basins), *Hydrology, *LANDSAT 


imagery, *Peak-rate modcl, Routing model, Simu- 
lation analysis, Planning, Systems analysis. 


Three tasks were undertaken in this research ef- 
fort: (1) the validation of the peak-rate model on 
an expanded sct of watersheds; (2) the devclop- 
ment of a routing model for complex basins; and 
(3) the quantitative hydrologic analysis of LAND- 
SAT imagery. In the expanded validation of the 
peak-rate model, a thirty-one watershed example 
was sclected with significant geographic and 
hydrologic diversity. The prediction supplicd by 
the model was tested for each, with this output 
compared to the records and to forecasts com- 


puted by using three other conventional planning 
models. Discovered was that different geographic 
regions exhibit varying seasonal properties, but 
that within a region, the characteristics are similar. 
Next, a routing modcl was developed which ap- 
proximated the watershed by a scries of strips, 
each having its own sct of surface and rainfall 
parameters. The output of these strips was 
summed using a simple time delay function ac- 
counting for the length of overland flow and the 
hydrologic characteristics of the channel. It was 
found that both the sensitivity of runoff to the 
basin slope and the areal extent of rainfall were 
Significant and should be provided for. by the 
planning modcl. The final task used remote 
sensing directly to dcterminc the hydrologic infor- 
mation content of the LANDSAT bands and to at- 
tempt to cxtract the necessary hydrologic data. It 
was discovered that information sufficient to 
determinc sevcral of the important inputs to the 
modc! could be determined from LANDSAT data 
using relatively uncomplicated visual techniques. 
(See also W77-10296) (Bell-Cornell) 

W78-05718 


PROPAGATION AND USE OF SPARTINA AL- 
TERNIFLORA FOR SHORELINE EROSION 
ABATEMENT, 

North Carolina State Univ. at Raleigh. 

For primary bibliographic entry see Ficld 4A. 
W78-05751 


EFFECT OF SOli HEAT FLUX ON THE 
WATER BALANCE OF A SMALL 
CATCHMENT, 


Waikato Univ., Hamilton (New Zealand). Dept. of 
Earth Sciences. 

For primary bibliographic entry see Field 2G. 
W78-05777 


FALLOUT CESIUM-137 IN CULTIVATED AND 
NONCULTIVATED NORTH CENTRAL UNITED 
STATES WATERSHEDS, 

Agricultural Research Service, Oxford, MS. Sedi- 
mentation Lab. 

For primary bibliographic entry see Field 5B. 
W78-05779 


AQUEOUS- AND SEDIMENT-PHASE 
PHOSPHORUS YIELDS FROM FIVE 
SOUTHERN PINE WATERSHEDS, 

Southern Forest Experiment Station, Oxford, MS. 
For primary bibliographic entry sec Field SB. 
W78-05781 


ECONOMIC AND ENVIRONMENTAL _IM- 
PACTS OF FOREST RESOURCE DEVELOP- 
MENT, 

Purdue Univ., Lafayette, IN. 

For primary bibliographic entry see Field 6A. 
W78-05803 


DEVELOPMENT OF A VERSION OF STAN- 
FORD MODEL AND ITS EVALUATION FOR 
STREAMFLOW SYNTHESIS FROM SMALL 
WATERSHEDS IN WEST VIRGINIA, 

West Virginia Univ., Morgantown. Dept. of 
Agricultural Engineering. 

For primary bibliographic entry see Field 2E. 
W78-05808 


REVIEW OF THE FLINT CREEK SMALL 
WATERSHED PROJECT, DRAFT ENVIRON- 
MENTAL IMPACT STATEMENT FOR THE ON- 
TARIO COUNTY ENVIRONMENTAL 
MANAGEMENT COUNCIL, 

Cornell Univ., Ithaca, NY. Center for Environ- 
mental Rescarch. 

For primary bibliographic entry sec Field 6G. 
W78-05814 


SEDIMENTATION AND SOIL ALTERATION, 
MONROE RESERVOIR, INDIANA, 

Indiana Univ., Bloomington. Dept. of 

For primary bibliographic entry see Field 2J. 
W78-05815 


METHODOLOGY FOR ANALYZING EFFECTS 
OF URBANIZATION ON WATER RESOURCE 


STEMS, 
Texas Univ. at Austin. Dept. of Civil Enginccring. 
For primary bibliographic entry see Ficld SC 
W78-05938 


EFFECTS OF SILT AND TURBIDITY FROM 
AGRICULTURAL DRAINAGE ON BENTHIC 
INVERTEBRATES IN STREAMS IN WESTERN 
MINNESOTA, 

Minnesota Univ., St. Paul. Dept. of Entomology, 
Fisheries and Wildlife. 

T. F. Waters. 

Available from the National Technical Informa- 
tion Service, Springficld, VA 22161 as PB-279 764, 
Price codes: A02 in paper copy, AOI in microfiche. 
Minnesota Water Resources Research Center, 
Minneapolis, March 1978. 12 p, 5 fig, 1 tab. OWRT 
B-120-MINN(1), 14-31-0001-6091. 


Descriptors: ‘*Silts, *Turbidity, *Minnesota, 
Streams, *Watershed management, Distribution, ' 
Clays, *Benthos, Stream ecology, Meetenanner 
drainage, Drift, * Aquatic invertebrates. 


Four streams located in southwestern Minnesota 
were selected to study the effect of intensive 
agricultural drainage in their watersheds upon the 
abundance and ecology of benthic stream inver- 
tebrates. Abundance, species composition, and 
drift of stream invertebrates were determined at 
sites on the streams downstream from the drained | 
region of the watershed. The headwaters and small 
tributaries in the watersheds of two streams had 
been intensively ditched, while the other two, 
streams, with most of the headwater tributaries in 
a natural condition, served as controls. Prelimina-| 
ry results indicated no substantial differences | 
between the two sets of streams in total 
abundance, distribution, or drift, although impor 
tant differences on the species level are likely. Ex- 
periments were run in laboratory streams and in! 
situ at the field sites, where silt and clay were ap- 
plied experimentally to invertebrate populations; } 
little adverse effects on the invertebrates were ob- 
served. (Waelti-Minnesota) 

W78-06065 


BACTERIAL VARIATIONS IN STREAMS 
FROM A SOUTHWEST IDAHO RANGELAND 
WATERSHED, I 
Agricultural Research Service, Boise, ID. 
Northwest Watershed Research Center. ) 
For primary bibliographic entry sec Field 5B. 
W78-06116 


EROSION AND SEDIMENT CONTROL. SUR- 
FACE MINING IN THE EASTERN US. 
VOLUME I. PLANNING. VOLUME II. DESIGN, 
Hittman Associates, Inc., Columbia, MD. 

For primary bibliographic entry sce Field 5G. 


W78-06127 ) 


WATER-QUALITY ASSESSMENT OF THE 
MIDDLE FORK ANDERSON RIVER 
WATERSHED, CRAWFORD AND PERRY) 
COUNTIES, INDIANA, 

Geological Survey, Indianapolis, IN. wall 
Resources Div. j 
For primary bibliographic entry sce Field 5A. 
W78-06190 j 


A WATER-QUALITY ASSESSMENT OF THE 
BUSSERON CREEK WATERSHED, SULLIVAN, 
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Geological — Indianapolis, IN. Water 
Resources Di 

For primary bibliographic entry sce Field 5B. 
W78-06191 


5. WATER QUALITY 
MANAGEMENT AND 
PROTECTION 


SA. Identification Of Pollutants 


REMOTE SENSING OF LAND USE AND 
WATER QUALITY RELATIONSHIPS-WISCON- 
SIN SHORE, LAKE MICHIGAN, 

Cold Regions Rescarch and Engincering Lab., 
Hanover, NH. 

R.K. Haugen, H. L. McKim, and T. L. Marlar. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as AD-A030 
746, Price codes: A04 in paper y, AO! in 
microfiche. Report 76-30, August 1976. 47 p, 22 
fig, 11 tab, 23 ref. NASA SR/T 160-75-89-05-10. 


Descriptors: *Remote sensing, *Lake —— 
*Wisconsin, ‘Land use, ‘*Water 
Suspended load, Manitowoc River(WI), East Twin 
River(WI), Oconto River(WI), Water pollution, 
Monitoring, Mapping, Thermal imagery, Infrared 
imagery, Microwave imagery, Multispectral scan- 
ners, Acrial photography, Lakes, Shores, 
Watershcds(Basins), Rivers. 


Various types of aerial imagery were evaluated for 
their usefulness in assessing effects of land use on 
sediment loading of streams on the Wisconsin 
shore of Lake Michigan. High altitude color in- 
frared imagery acquired at 60,000 ft with a 9-in for- 
mat RC-8 and Zeiss cameras was the most ac- 
ceptable remote sensing technique for the mapping 
and measurement of land use types. Other sensors 
evaluated included: (1) High altitude RS-7 thermal 
scanncr--useful for mappng major circulation pat- 
terns in large water bodies. (2) RS-14 thermal 
ded for maping effluent 
plumes. and differentiating within wetlands or im- 
pervious urban settings, although lack of geomet- 
ric control, narrow field of view, and cost largely 
preclude its use. (3) High altitude multispectral 
70mm photography (Hasselblad)-- the small for- 
mat was difficult to work with, and data was more 
easily obtained with the 9-in format cameras. (4) 
High-altitude color (SO 397)--although applicable 
to small area, single flight line surveys, this 
method does not appear feasible for regional area 
surveys or with high altitude imagery due to wide 
variation in color balance and other factors. (5) 
PMIS (Passive Microwave Imaging System)-- 
severe limitations were encountered, and it was 
not possible to consistently identify major patterns 
on a 64 color photographic rendition of PMIS 
scanning data. Sample mapping was done for the 
Manitowoc, East Twin, and Oconto watersheds. 
(Lynch-Wisconsin) 
W78-05749 





IMPACT OF LAND USE ON GROUND WATER 
QUALITY IN THE GRAND TRAVERSE BAY 
REGION OF MICHIGAN, 

Duke Univ., Durham, NC. School of Forestry and 
Environmental Studies. 

R. Rajagopal. 

Journal of Environmental Quality, Vol 7, No 1, p 
93-98, January-March 1978. 6 fig, 5 tab, 17 ref. 
NOAA 04-3-158-23. 


Descriptors: *Groundwater, *Water quality, 
*Land use, *Michigan, Surveys, Sampling, Pollu- 
tants, Water pollution, Path of pollutants, Water 
pollution sources, Septic tanks, Chemical analy- 
sis, Chemicals, Nitrates, Nitrites, Ammonia, 
Chiorides, Orchards, Fertilizers, Statistical analy- 
sis, Correlation analysis, *Grand Traverse Bay 
Region(Mich). 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Identification Of Pollutants— Group 5A 


Investigations in townships surrounding the Grand 
Traverse oe of de nae. showed an identifiable 
between ter 
sapee Torney Wells avcraging 32 m deep in 
areas measured an average of 
ep ayo indicating the effect of pro- 
longed years of fertilizer 
averaging 19 m deep in 
areas had an average of 1.31 ppm nitrate-N, in- 
dicating possible containination from septic tank 
efflucnts. An average of 0.18 ppm of ammonia-N 
was detected in marshy wetlands. An analysis of 
variations in groundwater quality with 
reference to preci streamflow, and a trend 
component provi high as well as low R sq (0.92 
to0.12; R sq = square of the multiple correlation 
coefficient) producing regression models, indicat- 
ing the effect of site specific conditions. A year- 
long observation of a sample well (43 m deep) sur- 
rounded by cherry orchards had an average of 
18.25 ppm nitrate-N in a range of 13.09 to 20.64 
ppm, almost double the standard considered safe 
for human consumption. Ammonia-N and chloride 
measurements from a shallow well (12.5 m deep), 
surrounded by residential and commercial activi- 
ties, showed synchronized variations over a year 
(correlation coefficient r = 0.75, significant at 1% 
level), suggesting the existence of a common 
source of contamination. In summary, it was 
reiterated that the analysis of groundwater woyed 
problems requires a different philosophical 
proach fom the approaches used for water pt 
}  -m surface water quality modcling. (Sims- 
) 


EFFLUENTS FROM CATFISH PONDS DURING 
FISH HARVEST, 

Auburn Univ., AL. Dept. of Fisheries and Allied 
Aquacultures. 

C. E. Boyd. 

Journal of Environmental Quality, Vol 7, No I, p 
59-62, January-March 1978. 2 fig, 2 tab, 13 ref. 


Descriptors: *Fish farming, *Alabama, 
*Catfishes, *Fish harvest, *Pollutants, Effluents, 
Ponds, Water quality, Fish, Channel catfish, 
Aquiculture, Water pollution, Water pollution 
sources, Organic matter, Biochemical oxygen de- 
mand, Chemical oxygen demand, Phosphates, 
Ammonia, Nitrates, Measurement, * Auburn(Ala). 


Samples of effluents from eight channel catfish 
ponds at Auburn, Alabama, collected during fish 
harvest, were analyzed for BOD, COD, settleable 
matter, soluble orthophosphate, total phosphorus, 
total ammonia, and nitrate. Settleable matter con- 
centrations, for which 3.3 mi/liter has been sug- 
gested as the instantaneous maximum for effluents 
from fish ponds, ranged from 0 to 1.2 ml/liter dur- 
ing the fraining phase when 95% of water was 
discharged. Water discharged during seining to 
remove fish usually contained greater than 3.3 
mi/liter settleable matter (range 0.5 to 100 ml/liter). 
Concentrations of other potential pollutants, ex- 
cept nitrate, also increased during the seining 
phase. However, even effluents discharged during 
the draining phase had higher levels of most mea- 
sured parameters than first-order streams draining 
forested or agricultural watersheds in the vicinity. 
(Sims-ISWS) 

W78-05783 


REMOTE DETERMINATION OF THE CON- 
CENTRATION OF SUSPENDED PARTICLES IN 
THE WATER OF RESERVOIRS ON THE BASIS 
OF MEASUREMENTS OF SPECTRAL LU- 
MINANCE COEFFICIENTS, 

For primary bibliographic entry sce Field 2H. 
W78-05790 


CHEMICAL SYSTEMS MONROE RESERVOIR, 
INDIANA, 

Indiana Univ., Bloomington. Dept. of Geology. 
For primary bibliographic entry see Field 2H. 
W78-05805 


31 


OXIDATION OF ORGANIC 


METALS BY ANODIC STRIPPING VOLTAM- 
California Univ., Berkeley. Lawrence Berkeley 


Lab. 

R.G. Clem, and A. T. H 

Analytical Chemistry, Vol 50, No I, p 102-110, 
pay 1978. 6 fig, 3 tab, 27 ref. 


Descriptors: * Analytical techniques, *Water anal- 
ysis, *Electrochemistry, *Ozone, *Oxidation, 
Chemica! degradation, Heavy metals, *Pollutant 
identification, Effluents, Sewage, Chemical analy- 
sis. 


Acids, normally used to destroy naturally occur- 
ring scquestcring agents in water samples prior to 
trace metal analysis by anodic stripping voltam- 
metry (ASV), can rapidly destroy the graphite 
electrodes used in the analysis. Ozone oxidation 
was evaluated as an alternative to acidification in 
the analysis of bay water and sewage efflucnts for 
Pb and Cd. Ozone is a strong oxidizing agent 
which has been observed to inactivate sequester- 
ing agents over a pH range of 2-10. 
Ethyl etic acid (EDTA), am- 
monium pyrrolidine dithiocarbamate (APDC), tan- 
nic acid, and humic acid solutions were used to 
simulate the complexing agents present in sewage 
and natural waters. A corona discharge tube and a 
high-voltage transformer were used to gencrate 
ozone from oxygen which was introduced at a 
flow rate of 3 liters/min. Solutions containing 3 
ppm EDTA, 25 ppm APDC, 25 ppm humic acid, 
100 ppm tannic acid, and 20 ppb Cd and Pb were 
ozonized under acidic and basic conditions; and 
the relative metal recoveries were compared. Ap- 
proximately 96% of the Cd and 99% of the Pb were 
recovered from a 100 ppm humic acid solution 
after 3 hours of ozonolysis. The adsorption of sur- 
face active compounds onto the graphite electrode 
produced a loss of sensitivity which increased in 
proportion to the length of contact time between 
the electrode and the sample solution. Ozonolysis 
was recommended for application to on-line ASV 
systems for measuring heavy metal concentrations 
in waste water effluents. (Schulz-FIRL) 
W78-05871 





THE APPLIC ABILITY OF TRACER 
TECHNIQUES FOR STUDIES ON SEWAGE 
TREATMENT PROCESS DYNAMICS, 

Technical Research Center of Finland, Esbo. 

For primary bibliographic entry see Field 5D. 
W78-05872 


A MiCRO-KJELDAHL TECHNIQUE FOR 
NITROGEN DETERMINATION IN WATER, 
WASTEWATER, AND SLUDGE, 

Butler, Fairman and Seufert, Inc., Carmel, IN. 

R. L. Stephenson. 

Journal Water Pollution Control Federation, Vol 
49, No 12, p 2499-2502, December, 1977. 2 tab, 5 
ref, | append. 








Descriptors: *Nitrogen, *Ammonia, *Amino 
acids, *Acids, *A pound . Testing 
procedures, Analytical techni 


ments, Nitrogen compounds, Nittfication, Appli- 
cation methods, Methods, Waste water treatment. 


A modification of the micro-Kjeldahl technique 
was developed as a simplified method of measur- 
ing the nitrogen content in waste water, sludge, 
and water. A 5-ml sample containing ammonia 
nitrogen is subjected to a temperature of 340C, 
producing ammonium bisulfate and ammonium 
sulfate. The sample is diluted after digestion with 
ammonia-free water and its pH is raised to 10 with 
the addition of sodium hydroxide. The nesslcriza- 
tion technique is used to calculate the ammonia 
nitrogen concentration in the sample. The sim- 
plified technique was tested in laboratory experi- 
ments with four representative amino acids: 











Field S—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5A—Identification Of Pollutants 


glycine, methionine, tryptophan, and diphenylcar- 
bazone. The ni nm concentrations of the sam- 
ples were 500, 250, 50, and 10 mg/liter. Nitrogen 
recovery from glycine, used to represent a 
monoamino monocarboxy acid, ranged 92-100%. 
Nitrogen recovery with methionine, used as a 
long-change, sulfur-containing amino acid, ranged 
96-124%. Tryptophan, as a heterocyclic acid, ex- 
hibited recoveries of 100-160%. Diphenylcar- 
bazone, insoluble in acid solutions, showed poor 
recovery of nitrogen, ranging 8.4-120%. (Lisk- 


FIRL) 

W78-05878 

CONSERVATION OF SAMPLES OF WASTE 
WATER BY COOLING (KONSERVIERUNG 
VON ABW ASSERPROBEN DURCH 
KUEHLUNG), 


H. Gudernatsch. 
Wasser, Luft, und Betricb, Vol. 21, No. 11, p 598- 
600, 1977. 4 fig, 2 tab, 7 ref. 


Descriptors: *Pollutant identification, Analytical 
techniques, *Chemical oxygen demand, *Water 
analysis, *Temperature, *Sampling, Industrial 
wastes, Municipal wastes, Carbon, Testing 
procedures, Variability, Waste water treatment. 


The influence of sample treatment and storage 
temperature on the total organic carbon (TOC) and 
COD values of industrial and combined municipal- 
industrial waste waters was evaluated. Samples 
were collected at waste water treatment plants 
after the primary treatment stage and from the 
treated stream. Differences of not more than 10% 
in TOC and COD valucs measured in samples 
which had been subjected to various types of han- 
dling and storage were considered insignificant. 
The COD and TOC values obtained for most of the 
homogenized samples were significantly higher 
than those of filtered samples. The differences 
between sedimented and filtered samples were sig- 
nificant in 2 out of 8 cases only. Experiments on 
the effect of storage length and temperature 
revealed that storage at 20 C for more than 24 
hours would result in erroneous TOC and COD 
data. Storage for up to 7 days at 4 C and for up to 
28 days at -18 C did not affect TOC and COD 
determinations. (Takacs-FIRL) 

W78-05 


DETERMINATION OF CHLORINE DIOXIDE IN 
SEWAGE EFFLUENTS, 
Wastewater Technology Center, 
(Ontario). 

J.R. Knechtel, E. G. Janzen, and E. R. Davis. 
Analytical Chemistry, Vol. 50, No. 2, p 202-205, 
February, 1978. 5 fig, 3 tab, 14 ref. 


Burlington 


Descriptors: *Pollutant identification, 
*Chiorination, ‘Analytical techniques, *Dyes, 
*Tracers, ‘*Spectrophotometry, Colorimetry, 


Resonance, Chlorine, Nitrites, Waste water treat- 
ment, Municipal wastes. 


An _ spectrophotometric technique with acid 
chrome violet K decolorization was developed for 
the measurement of chlorine dioxide in waste 
water. Maximum absorbance of acid chrome violet 
K in a dilute solution with chlorine dioxide oc- 
curred at 550 nm. The chlorine dioxide content 
was measured after solids removal with a spec- 
trophotometer at pH 8.1-8.4. A similar procedure 
was devised for the reaction of acid chrome violet 
K_ with chlorine, hypochlorite, chlorite, 
chloramine T, and nitrite to determine inter- 
ference. Effluent samples were aiso analyzed for 
chlorine dioxide content with an electron spin 
resonance technique for verification of the acid 
chrome violet K data. Simultaneous analysis for 
chlorine dioxide with the colorimetric and the elec- 
tron spin techniques was necessary because of the 
decay rate of chlorine dioxide. Both techniques 
gave similar chlorine dioxide values in sample 
tests. (Lisk-FIRL) 

W78-05884 


TRACE METAL DISTRIBUTIONS AMONG THE 


INS 
WITH NAOH FROM SEWAGE SLUDGES, 
California Univ., Riverside. Dept. of Soil and En- 
vironmental Science. 
K. H. Holtzclaw, D. A. Keech, A. L. Page, G. 
Sposito, and T. J. Gange. 
Journal of Environmental Quality, Vol. 7, No. 1, p 
124-127, January-March, 1978. 2 fig, 4 tab, 11 ref. 


Descriptors: *Pollutant identification, *Path of 
pollutants, *Trace elements, *Humic acids, 
*Fulvic acids, , “Chemical precipitation, *Sewage 
sludge, * y, Aluminum, Cadmi- 
um, Desert! Iron, Nickel, Zinc, Carbon, 
Phosphorus, Waste water treatment, Municipal 
wastes. 





Trace metal concentrations in the humic acid, ful- 
vic acid, and precipitable fractions of four organic 
sludge-soil samples were measured in laboratory 
experiments with atomic absorption spec- 
trophotometry. After extraction with sodium 
hydroxide, the humic acid, fulvic acid, and 
precipitable fractions were analyzed for concen- 
trations of aluminum, cadmium, copper, iron, 
nickel, zinc, phosphorus, and carbon. Precipita- 
tion of the trace metals from solution with pH ad- 
justments to 4.5, 6.5, and 8.5 was examined. 
Precipitation by pH adjustment of the trace 
metals, phosphorus, and carbon from the solutions 
suggested that most of the copper and carbon in 
the sludge samples was contained in the humic 
acid fraction. The precipitable fraction, a high ash 
precipitate formed after pH adjustment of impure 
fulvic acid, contained the highest concentrations 
of aluminum, iron, znc, and phosphorus. Cadmi- 
um and nickel were associated primarily with the 
fulvic acid extration and to a lesser extent, the 
precipitable fraction. (Lisk-FIRL) 

W78-05888 


SALMONELLA AND BACTERIAL INDICA- 
TORS IN OZONATED AND CHLORINE DIOX- 
IDE-DISINFECTED EFFLUENT, 

Ontario Ministry of Health, Toronto. 

D. A. Schiemann, M. H. Brodsky, and B. W. 
Ciebin. 

Journal Water Pollution Control Federation, Vol 
50, No 1, p 158-162, January, 1978. 5 tab, 17 ref. 


Descriptors: *Disinfection, *Chlorination, 
*Ozone, *Bioassay, “Salmonella, *Coliforms, 
*Bioindicators, Sewage bacteria, Microorganisms, 
Sewage treatment, Waste water treatment, 
Analytical techniques. 


Studies were conducted to examine the incidence 
of Salmonella in secondary waste water effluent 
and to assess various methods for recovery. The 
relationship of Salmonella isolation to densities of 
three bacterial indicator groups (total coliforms, 
fecal coliforms, and fecal streptococci) in ef- 
fluents disinfected by ozone and chlorine dioxide 
was also examined. Samples of effluent from a 
secondary activated sludge waste water treatment 
plant in Brampton, Ontario, were disinfected 
under controlled laboratory conditions. Salmonel- 
la recovery by a membrane filter and a glass fiber 
filter were compared; membrane filter and a glass 
fiber filter were compared; membrane filter and 
MPN counts were also compared for total and 
fecal coliforms in effluent disinfected by chlorine 
and ozone. Recovery rates for Salmonella from 
undisinfected primary and secondary effluents 
were 88.9 and 72.5%, respectively. Rates for ef- 
fluents which has been treated with ozone, 
chlorine dioxide, and chlorine were 8.9, 12.5, and 
0.0%, respectively. For undisinfected secondary 
effluent, incubation of the tetrathionate broth at 
4.5C with OLD agar and brilliant green sulfa agar 
was most effective. Higher coliform densities 
were generally found in ozonated and chlorinated 
effluents in which Salmonella had been detected. 
(Schulz-FIRL) 

W78-05890 


) 
HYDROCARBONS IN 
WASTEWATERS: KNOWNS AND UNKNOWNS, 
Southern California Coastal Water Research Pro- 
t, El Segundo. 
or rom bibliographic entry see Field 5B. 
W78-05914 


HALOGENATED 


PRECISION OF CHLORINATED HYDROCAR.- 
BON MEASUREMENTS. ‘ 
Southern California Coastal Water Research Pro- 
ject, El Segundo. 

T. C. Heesen, and D. R. Young. 

In: Southern California Coastal Water Research 
Project Annual Report for the Year Ended 30 June 
1977, p 69-74, 1977. 5 tab. 


Descriptors: *Baseline studies, *Environmental 
effects, Resources development, *Water pollution 
sources, ‘*Pollutant identification, *Toxicity, ; 
DDT, Polychlorinated biphenyls, Sediments, 
Waste water, Runoff, Water pollution, *Outer 
Continental Shelf, Southern California Bight, 
Chlorinated hydrocarbons, Chlorinated benzene. 


In the trace organics program for the past year, the 
degree of variability of measurements of 
chlorinated hydrocarbons in sediments, fish tis- 
sues, wastewaters, storm runoff, and aerial fallout 
have been investigated. The parameter selected | 
for this purpose is the coefficient of variation (CV: ‘ 
expressed as a precentage), which is defined as 
100 times the standard deviation of a set of values 
divided by its mean. The studies have shown that, 
when aliquots of a homogenized sample are con- 
sidered, the majority of the CV’s fall within the 10- 
to 20-percent range. Present techniques for analyz- 
ing DDT, dieldrin, PCB, and chlorinated benzene 
residues in samples of sediments, organisms, mu- 
nicipal wastewater, surface runoff, and dry aerial 
fallout appear to yield results that usually have a 
coefficient of variation of about 20% or less. (See 
also W78-05911) (Sinha-OEIS) 

W78-05918 


SATELLITE IMAGERY STUDIES, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

For primary bibliographic entry see Field 5B. 
W78-05919 
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A MODIFIED PERCHLORINATION 
PROCEDURE FOR THE DETERMINATION OF 
POLYCHLORINATED BIPHENYLS, } 
Wisconsin Univ.-Madison. Water Chemistry Lab. — 
L. P. Burkhard, and D. E. Armstrong. 

Available from the National Technical Informa: ! 
tion Service, Springfield, VA 22161 as PB-279 610, 
Price codes: A02 in paper copy, AOI in microfiche. : 
Wisconsin Water Resources Center, Madison, | 
Technical Report WIS WRC 78-01, 1978. 23 p, 3 } 


tab, 8 fig, 4 ref, 2 append. OWRT A-067-WIS(1). 
14-34-0001-6052,  14-34-0001-7105, 14-34-0001- 
7106. 


Descriptors: *Organic compounds, *Waste water 


treatment, *Water supply, *Aroclors, *Pesticide 
residues, *Pollutant identification, 
*Polychlorinated biphenyls, Perchlorination 


procedure, Water treatment, Chlorination. 


Accurate quantitative measurement of } 
polychlorinated biphenyls in environmental sam- 
ples poses a difficult analytical problem. This dif- | 
ficulty arises in part from the complexity of the 
commercial PCB mixture (Aroclors) which are the 
main source of PCBs in the environment. In 5 
theory, chlorination of biphenyl can produce 210 
different compounds. Consequently, the Aroclors, 
produced by chlorination of biphenyl to a certain } 
weight percentage of chlorine, contain more than | 
50 individual PCB compounds. The purpose of this 
investigation was to develop a_perchlorination 
technique which would provide quantitative mea- 
surements of total PCB and biphenyl concentra- — 
tions in extracts from environmental samples. The | 
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technique should give quantitative recovery of 
PCBs containing low (e.g., Aroclor 1221) or high 
(e.g., Aroclor 1254) numbers of chlorine atoms 
substituted on the biphenyl molecule. Further- 
more, since biphenyl may be present in environ- 
mental samples and is _ converted’ to 
decachlorobiphenyl by the perchlorination reac- 
tion, a method giving quantitative recovery of 
biphenyl is also needed. Perchlorination of 
Aroclor 1254, Aroclor 1221, and biphenyl stan- 
dards using the stepwise increase in reaction tem- 
perature resulted in complete recovery of Aroclors 
1254 and 1221. However, recovery of biphenyl 
was low. In summary, an improved perchlorina- 
tion procedure has been devcloped which gives 
quantitative recovery of PCBs in various Aroclor 
standards, but biphenyl is somewhat low. 
(Diamantis-Wisconsin) 

W78-05939 


APPROACHES TO THE STUDY OF MICROBI- 
AL TRANSFORMATIONS OF METALS, 

National Bureau of Standards, Washington, DC. 
For primary bibliographic entry see Field 5B. 
W78-05978 


UTILIZATION OF SATELLITE DATA FOR IN- 
VENTORYING PRAIRIE PONDS AND LAKES, 
Environmental Research Inst. of Michigan, Ann 
Arbor. 

For primary bibliographic entry see Field 2H. 
W78-05979 


LEAD CONTAMINATION IN DRINKING 
WATER IN LJUBLIJANA, (IN SLOVENIAN), 

V. Sirnik, A. Petelinsck, and I. Burgermeister. 

Zb Bioteh Fak Univ Ljublj Kmetijstvo 25, p 199- 
202, 1975. 


Descriptors: *Yugoslavia(Ljublijana), *Lead, 
*Potable water, Sampling, *Pollutant identifica- 
tion, Public health, *Photometry. 


Samples of pipeline water in Ljubljana 
(Yugoslavia) were analyzed with the photometric 
ditizon-method in 3 town areas about | km from 
each other. Levels of 4.0, 9.6 and 16.0 ppb Pb were 
found. The Pb concentration did not reach the 
limit of injuriousness to health, 50 ppb. The reason 
be the highly significant differences between the 
town areas was not investigated.--Copyright 1978, 
Biological Abstracts, Inc. 
W78-05981 


A METHOD OF MEASURING AIRBORNE 
ACIDITY: ITS APPLICATION FOR THE 
DETERMINING OF ACID CONTENT ON 
LONG-DISTANCE TRANSPORTED PARTICLES 
AND IN DRAINAGE WATER FROM SPRUCES, 
Swedish Water and Air Pollution Research Lab., 
Goteborg. 

C. Brosset. 

Water, Air, and Soil Pollution, Vol. 6, No. 2-4, p 
259-275, 1976. 7 fig, 9 tab, 14 ref. 


Descriptors: *Airborne acidity, *Acidity, *Gran’s 
plot, Methodology, *Volumetric analysis, 
*Sweden, Spruces, Trees, Conifcrous trees, Parti- 
cles, Drainage water, Equations, Sulfur com- 
pounds, Gothenburg(Sweden), Airborne trans- 
port, Deposition, Acids, Path of _ pollutants, *Air 
pollution, M ement, 





A method for measuring airborne acidity to lakes 
and land, using a titration procedure based on 
Gran's plot, is described and is demonstrated for 
transported acidic particles in southern Sweden 
and for drainage water from spruces in two forest 
areas near Gothenburg, Sweden. The method ena- 
bles determination of stronger acids (p sub a < 
about 3). Since autumn 1972 a study of airborne 


| particles at Rao, a remote coastal! station 40 km 
| south of Gothenburg, shows that during winter 
' and under special meteorological conditions high 
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concentrations of black particles can build up due 
to long-distance transport. During summer acid 
concentration is higher in the particles. Small 
white particles are transported to the Swedish 
west coast chiefly from the southwest, but acidifi- 
cation of land and lakes is probably limited as 
white episodes are infrequent. The water-soluble 
part of particles (phi < about 1 micrometer) mainly 
consist of relatively acid ammonium sulfates. The 
phases (NH4)2SO4, (NH4)3H(SO4)2, and 
NH4HS064 have been identified. Acid particles are 
successively neutralized during transport over 
land by NH3 uptake. Experiments with drainage 
water from spruces indicate that dry deposition of 
particles on the trees with subsequent secondary 
washout can result in large acid depositions on the 
gre (Lynch-Wisconsin) 
78-06003 


ANALYSIS OF THE FLUORINE ION IN THE 
PRESENCE OF AL AND CA IONS IN AIR AND 
WATER WITH THE USE OF ZR-SPADNS RE- 
AGENT, (IN RUSSIAN), 

G. S. Salyamon, and S. R. Ivanova. 

Gig Sanit 1, p 64-65, 1977. 


Descriptors: *Fluorine ions, Aluminum, Calcium, 
Ions, *Pollutant identification, *Photometry, Air 
analysis, Water analysis, Water analysis, Analyti- 
cal techniques. 


Photocolorimetric analysis was possible without 
preliminary distillations or other methods of 
separation with the use of a Zr-SPADNS (4-sul- 
fophenylazo-1 ,8-dihydroxynaphthalene-3,6-disul- 
fonic acid) reagent. High reagent specificity per- 
mitted F- analysis in the presence of 500 micro g 
Ca with direct photocolorimetric methods. Analy- 
sis in the presence of Al required heating the sam- 
ple containing Zr-SPADNS to facititate the break- 
ing of the Al-F complex. It was possible to analyze 
from .1-6 microg F in a sample with 100 microg of 
Al present. Details of analysis in air and water 
from sewage and melted snow were presented.-- 
Copyright 1978, Biological Abstracts, Inc. 
W78-06008 


THE PROBLEM OF DETERMINATION OF 
CYANIDES IN WATER IN THE PRESENCE OF 
NITRILES, (IN RUSSIAN), 

V.A. Panova, M. N. Brycheva, and Yu. Yu. Lure. 

Gig Sanit 3, p 63-64, 1977. 


Descriptors: *Cyanides, *Pollutant identification, 
*Nitriles, Industrial wastes, Chemical precipita- 
tion, Separation techniques, Water analysis, 
Acetone cyanchydrin, Acrylonitrile cyanchydrin. 


The vase development of artificial fiber produc- 
tion and increased effluents in sewage from 
acrylonitrile and acetone cyanohydrin additives 
made it essential to test the effect of nitriles 
(organic cyanides) on determination of cyanides in 
water. Determination of cyanides in sewage must 
be preceded by their separation from nitriles. The 
most effective method was precipitation of cya- 
nides with silver nitrate with subsequent careful 
washing of the precipitate with water and acetone, 
decomposition of the precipitate in a highly acidic 
medium and distillation of the hydrocyanic acid 
into a alkali. Relative error ranged from 2-7%, due 
to the large number of operations in the method.-- 
Copyright 1978, Biological Abstracts, Inc. 
W78-06013 


LONG RANGE TRANSPORT OF AIR POLLU- 
TANTS IN EUROPE AND ACID PRECIPITA- 
TION IN NORWAY, 

Norwegian Mcteorological Inst., Oslo; and Norsk 
Inst. for Luftforskning, Kjeller. 

J. Nordo. 

Water, Air and Soil Pollution, Vol. 6, No. 2-4, p 
199-217, September-November 1976. 19 fig, 7 ref. 


Descriptors: *Norway, *Europe, *Air pollution, 
“Airborne transport, *Path of pollutants, *Acid 
precipitation, *Dispersion models, Acidity, Scan- 
dinavia, Model studies, Trajectory models, 
Deposition, Precipitation(Atmospheric), Sulfur 
compounds, Winds, Aerosols. 


Daily observations of river and lake acidification 
in Scandinavia have bee: made and acid precipita- 
tion episodes have been studied since the late 
1960s, using back trajectories to trace the origin of 
air pollutants. In 1971 a large-scale dispersion 
model was developed to estimate long-range trans- 
port of air pollutants, and during 1972-73 several 
model studies were conducted. Emission data for 
1972 shows highest concentrations of SO2 in parts 
of East Germany (1.3-1.7 million metric tons/yr), 
West Germany (1.8 million), and England (1.0-1.1 
million). These sources may result in highly acid 
precipitation 500-1000 miles away. Acid precipita- 
tion episodes are usually most clearcut in southern 
Norway due to enhanced (orographical) precipita- 
tion for winds between SW and SE. When Atlantic 
lows move into the Norwegian Sea, converging air 
streams may transport pollutants from western 
and cent urope towards the Norwegian moun- 
tains. When polluted air masses approach the 
mountain slopes, cooling may result in intense 
scavenging of pollutants. Case studies of such 
events are described. The large-scale dispersion 
models take into account chemical transformation 
as well as deposition of pollutants. Results from 
the use of a simple and economical trajectory 
model are presented, using data for December 
1973-March 1974 in Norway. (Lynch-Wisconsin) 
W78-06018 





A PROPOSED MODIFICATION TO THE CLAS- 
SICAL METHOD OF CALCULATING AL- 
KALINITY OF NATURAL WATERS, 

Auburn Univ., AL. 

S. R. Jenkins, and R. C. Moore. 

Journal of American Water Works Association, 
Vol. 69, No. 1, p 56-59, January 1977. 2 fig, 3 tab, 8 
ref. 


Descriptors: *Pollutant identification, * Alkalinity, 
*Methodology, *Analytical techniques, 
*Measurement, Manuals, *Standard methods, 
Bicarbonate alkalinity, Carbonate alkalinity, 
Hydroxide alkalinity, Waste water treatment, 
Phenolphthalein alkalinity. 


The classical method for calculating alkalinity of 
natural waters as described in the 13th edition of 
‘Standard Methods for the Examination of Water 
and Wastewater’ is inaccurate in certain cases due 
to the false assumption that hydroxide and bicar- 
bonate alkalinity do not exist simultaneously. As it 
is an accepted fact that these species may in fact 
exist together, a modification of the classical 
method is proposed to correct the error which oc- 
curs whenever bicarbonate and hydroxide concen- 
trations are approximately equal. In situations 
where one ion is negligible, calculations can be 
performed as described in ‘Standard Methods.” 
Since error only occurs when bicarbonate and 
hydroxide concentrations are about equal, the 
modification proposes to assume them equal under 
such circumstances; the hydroxide alkalinity is 
determined directly from pH measurements, 
bicarbonate alkalinity is set equal to hydroxide al- 
kalinity, and carbonate alkalinity is then the total 
alkalinity minus twice the hydroxide alkalinity. In 
the range of 0.4T < or =P < or =0.6T, the 
modified calculation method was 76% more accu- 
rate than the classical method for data sets taken 
from past literature. It is suggested that Table 102 
in ‘Standard Methods’ be replaced by Table 3 of 
this paper, and the discussion following Table 102 
amended. (Lynch-Wisconsin) 

W78-06019 


pee pol ” abled AND PRECIPITATION 
OVER IO 

Iowa chong Univ. ., Ames. Dept. of Agronomy. 

M. A. Tabatabai, and J. M. Laflen. 














Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5A—Identification Of Pollutants 


Water, Air, and Soil Pollution, Vol. 6, No. 2-4, p 
361-373, September-November 1976. 5 fig, 4 tab, 
29 ref. 


Descriptors: *Precipitation(Atmospheric), 
*Chemical precipitation, ‘Iowa, ‘Cycling 
nutrients, Nutrients, Seasonal, Acidity, Nitrogen 
compounds, Sulfur compounds, Phosphorus com- 
pounds, Water pollution sources. 


Six sites selected for the study of amounts of 
nitrogen, sulfur, and phosphorus in precipitation 
over Iowa were located on a line from northeast to 
southwest of the state. Precipitation samples col- 
lected for 27 months during 1971-1973 were 
analyzed for pH, NH4-N, NO3-N, PO4-P, SO4-S, 
and NO2-N. Average annual concentrations in 
precipitation ranged from 0.38 plus or minus 0.48 
to 0.86 plus or minus 0.53 ppm for NH4-N, and 
from 0.36 plus or minus 0.24 to 0.99 plus or minus 
0.98 ppm for NO3-N. Amounts of inorganic 
nitrogen added per hectare per year ranged from 
10 kg in north-central to 14 kg in west-central 
Iowa. Amounts of SO4-S added ranged from 13 kg 
in the northeastern to 17 kg in north-central Iowa. 
Precipitation adds an estimated 0.6 kg of NH4-N, 
0.6 kg NO3-N, and 1.5 kg of SO4-S per hectare 
monthly. PO4-P concentrations in precipitation 
were low. Only about 0.1 kg of PO4-P per hectare 
were added annually. NO2-N was not detected in 
any of the precipitation samples. Average pH 
values ranged from 5.8 plus or minus 0.8 to 6.5 plus 
or minus 0.3. Seasonal variation in concentration 
values was observed only for SO4-S. It was high 
during fall and winter and low during spring and 
summer. (Harris-Wisconsin) 

W78-06020 


HYDROGEN ION SPECIATION IN THE ACID 
PRECIPITATION OF THE NORTHEASTERN 
UNITED STATES, 

Cornell Univ., Ithaca, NY. Section of Ecology and 
Systematics. 

J. N. Galloway, G. E. Likens, and E. S. Edgerton. 
Water, Air, and Soil Pollution, Vol. 6, No. 2-4, p 
423-433, September-November 1976. 1 fig, 4 tab, 
18 ref. 


Descriptors: *Precipitation(Atmospheric), 
*Northeast U.S., *Chemistry of precipitation, 
*Water pollution sources, *Hydrogen ion concen- 
tration, Acidity, Free acidity, Total acidity, 
Eutrophication, Ithaca(NY), Hubbard Brook Ex- 
perimental Farm(NH), Paul Smith(NY), White 
Mountains(NH). 


In any water sample there are two types of acidity 
that can be measured: free and total. Free acidity 
is a measure of the concentration of protons in 
solution, regardless of source. Total acidity in- 
dicates protons in solution and those still undis- 
sociated. Free acidity and total acidity were deter- 
mined for precipitation samples from Ithaca, New 
York (a semi-urban community), Hubbard Brook 
Experimental Forest, New Hampshire (a forested 
area in the White Mountains), and Paul Smith, 
New York (a forested area in the Adirondack 
Mountains). The samples were collected in 
February-May 1975. According to results of the 
chemical analysis, the primary sources of H ions 
that cause the phenomenon of acid precipitation 
are strong mineral acids, H2SO4 and HNO3. All 
other components (H2CO3, NH4, Al, Fe, and 
Mn), with the exception of an organic acid 
(RCOOH) contribute only to the total acidity. 
Although precipitation collected from rural, 
forested regions (Hubbard Brook and Adirondack 
Mountains) has less weak acids than that collected 
in the semi-urban area (Ithaca), the levels of free 
acidity in both areas is within the range of pH 3.8 
to 4.4. This indicates that the regional phenomenon 
of acid precipitation is influenced by local urban 
effects. (Harris-Wisconsin) 

W78-06025 


HYDROGEN INPUT TO THE HUBBARD 
BROOK EXPERIMENTAL FOREST, NEW 
HAMPSHIRE, DURING LAST DECADE, 

Cornell Univ., Ithaca, NY. Section of Ecology and 
Systematics. 

G. E. Likens, F. H. Bormann, J. S. Eaton, R. S. 
Pierce, and N. M. Johnson. 

Water, Air, and Soil Pollution, Vol 6, No 2-4, p 
= September-November 1976. 9 fig, 2 tab, 
13 ref. 


Descriptors: *Precipitation(Atmospheric), 
*Hubbard Brook Experimental Farm(NH), 
*Chemistry of precipitation, *Water pollution 
sources, *Hydrogen ion concentration, Sampling, 
Eutrophication, Anions, Sulfates, Cations, Acidi- 
ty. 


Precipitation chemistry has been monitored at the 
Hubbard Brook Experimental Forest New 
Hampshire since 1963. The site is downwind of 
eastern and midwestern industrial centers and as 
such offers a strategic location to monitor changes 
in regional precipitation chemistry. Precipitation 
samples have been collected on a storm or weekly 
basis. Sulfate and H ions dominate the precipita- 
tion. Sulfate is 2.5 times more important than the 
next most abundant anion NO-3, and H+ is 5.9 
times more important than the next most abundant 
cation NH+4. Rain and snow at Hubbard Brook 
are highly acidic. The average annual weighted pH 
during the period 1964-1974 ranged between 4.03 
and 4.21. The lowest pH value reported for a storm 
at Hubbard Brook was 3.0. There was a downward 
trent in annual pH values between 1964-65 to 23 
micro eq per liter in 1973-74. H ion concentrations 
in precipitation have increased 1.4 times between 
1964 and 1974. Based on a stoichiometric forma- 
tion process in which the sea-salt anionic com- 
ponent is subtacted from the total anions in 
precipitation, SO-4 contribution to acidity dropped 
from 83% to 66%, and NO-3 increased from 15% 
to 30%. H ion concentrations showed significant 
correlation with increased input of nitrate to 
precipitation. (Harris-Wisconsin) 


W78-06026 
THE CHEMICAL COMPOSITION OF AT- 
MOSPHERIC PRECIPITATION FROM 


SELECTED STATIONS IN MICHIGAN, 
Michigan Univ., Ann Arbor. School of Natural 
Resources. 

C. J. Richardson, and G. E. Merva. 

Water, Air, and Soil Pollution, Vol 6, No 2-4, p 
385-393, September-November 1976. 4 fig, 1 tab, 
34 ref. NSF-RANN GI-348 98. 


Descriptors: *Precipitation(Atmospheric), 
*Michigan, *Chemistry of precipitation, *Water 
pollution sources, Acidity, Rainfall, Hydrogen ion 
concentration, Cations, Nitrates, Sulfates, 
Chloriz*, Phosphates, Calcium, Magnesium, Sodi- 
um, Sampling, Eutrophication. 


Examination of pH values for rainfall from 60 sta- 
tions in Michigan reveals that extremes are found 
throughout the state. The median acidity for the 
entire state is 6.3. The weighted annual pH is 5.03. 
On a regional basis northern lower Michigan, an 
area of low population density and industry, has 
the highest annual median pH (6.55). The heavily 
populated and industrialized southern portions of 
the state closely follow the entire state’s frequen- 
cy distribution and median pH value. The Upper 
Peninsula shows low pH values for localities near 
pulp and mining industries in the Western half of 
the peninsula. Analyses by individual stations 
reveal the importance of point source inputs and 
ground loading effects. Thus, Dimondale, located 
near a concrete tile plant, has a median pH value 
of 8.45, while Vassar located between Detroit and 
Toledo has pH median value of 4.80. A com- 
parison of annual nutrient loading for NO3-, SO4-- 
, Ca++, Mg++, K+. pH of rainwater between 
the Michigan and Eastern US. stations reveals 
that eastern U.S. stations reporting pH of less than 
4.02 have similar loadings for NO3 but twice the 


34 


SO4 input found for rural Michigan areas. (Harris- | 
Wisconsin) 
W78-06027 


SEPARATE DETERMINATION OF ACRYLIC 
AND METHACRYLIC ACIDS IN WATER > 


USING PAPER CHROMATOGRAPHY, (IN RUS. | 


SIAN), 


(USSR). 
R. S. Ekhina. 
Gig Sanit 2, p 78-80, 1977. 








kii Inst. Gigieny, Moscow © 


Descriptors: *Pollutant identification, Methodolo- 
gy, Acrylic acids, *Chromatography, Acids, 
Waste water treatment. 


RESET 


A method for the separate determination of acrylic 
and methacrylic acids, toxic substances found in © 
the waste waters of the acrylate industry, was ob- 
served. It is based on the transformation of the 
acids into complex esters and then into nonvolatile 
hydroxamic derivatives, giving a color reaction — 
with trivalent Fe salts. Sensitivity of the method is | 
0.3 mg/l, and the relative error is 15%. It has been f 
applied in the hygienic evaluation of the biological ; 
purification of waste waters from a chemical | 
plant.--Copyright 1978, Biological Abstracts, Inc. | 
W78-06029 


4 





THE ABC’S OF DIATOM IDENTIFICATION | 
USING LASER HOLOGRAPHY, 

Virginia Polytechnic Inst. and State Univ., 
Blacksburg. Dept. of Biology. 

J. Cairns, Jr., K. L. Dickson, “wey Slocomb. : 
Hydrobiologia, Vol. 54, No. 1, p 7-16, 1977. 8 fig, 1 
tab, 26 ref. NSF/RANN/IT/GI- 38357/PR/7312. ! 


NRPS TTT 


Descriptors: *Diatoms, *Laser holography, Pollu- | 
tant identification, *Monitoring, Algae, Water 
quality control, Instrumentation, River basins, 
Lasers, Data collections, Ecosystems. 


A biomonitoring system that employs coherent op- | 
tical spatial filtering techniques (laser holography) 
to rapidly identify diatoms and to process species 
abundance information, is described. Currently in 
the development stage, the system can in the fu- 
ture be used in river basin monitoring. The system: 
(1) provides identification using type specimens 
furnished by a diatom taxonomist; and (2) is an 
operational experimental unit capable of identify- 
ing all individuals structurally similar to the type 
specimen. The system is not designed to describe 
new species or provide insights into diatom struc- 
ture. Electro-optical and computer _hard- 
ware/software are being developed for automation 
of the prototype. Diatom taxonomy is based 
primarily on recognition of physical patterns on 
the cleared cell frustule, and diatoms, being rigid 
and having complex character sets, are very suita- 
ble for pattern recognition using the technique 
described in this study. In this system, the filter, 
basically a holographic record of the two-dimen- 
sional periodic or aperiodic structure of the diatom 
type specimen, is used to sift complex 
wavelengths from the unknown diatoms. A match 
between filter and unidentified specimens 
produces a bright spot of light at a point beyond 
the filter. In the present optical system 35-mm 
black and white transparencies of diatoms were 
used as input specimens; as yet coupling a 
microscope to the system has not been accom- 
plished. (Lynch-Wisconsin) 

W78-06035 


ALGAL ASSAY PROCEDURE BOTTLE TEST. 
Pacific Northwest Water Lab., Corvallis, OR. 
For primary bibliographic entry see Field 5C. 
W78-06043 


THE QUALITY OF LAKE OF THE OZARKS. 
Environmental Protection Agency, Region VII, 
Kansas, MO. 

For primary bibliographic entry sce Field 5B. 
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Environmental Protection Agency, Denver, CO. 
For primary bibliographic entry see Field 5C. 
W78-06051 


THE FLUOROMETRIC BEHAVIOR OF PULP- 


_ ING WASTE LIQUORS, A VALUABLE TOOL 


FOR LIGNIN AND PULPING RESEARCH, 
Oregon State Univ., Corvallis. School of Forestry. 
W. J. Bublitz, and T. Y. Meng. 

Tappi, Vol 61, No 2, p 27-30, February, 1978. 6 fig, 
3tab, 5 ref. 


Descriptors: *Pollutant identification, Pulp and 
paper industry, ‘*Fluorometry, “Analytical 
techniques, *Hemlock trees, *Douglas fir trees, 

gepole pinc trees, Lignins, *Pulp wastes, 
Waste water treatment, Industrial wastes. 


Fluorometric behavior was measured for the pulp- 
ing waste liquors of Douglas fir, western hemlock, 


_ and lodgepole pine. The tests with pulping liquors 


indicated that fluorescence was a linear function 
of the lignin content of the waste liquors and cor- 
related to other pulping parameters, such as yield 
and Kappa number. Douglas fir pulping liquor ex- 


| hibited peak fluorescence at a wavelength of 430 


nm but at a lower intensity than for Douglas fir of 


| the same lignin concentration. Lignin in lodgepole 


pine liquors fluoresced at 485 nm with an excita- 
tion of 370 nm. Dilution of the pulping liquor by 
1,000-10,000 times was necessary for accurate 


' measurements of the lignin concentration. A 


reduction of solution pH from 12 to 6-7 produced a 
shift in the peak of fluorescent and excitation 
wavelengths for the pulping liquors of the three 
wood types were relatively equal, although the in- 
tensity of the wavelengths was found to vary. 
(Lisk-FIRL) ; 

W78-06077 


ELECTRON-BEAM OXIDATION TREATMENT 
OF A COMMERCIAL DYE BY USE OF A 
DUAL-TUBE BUBBLING COLUMN REACTOR, 
Japan Atomic Energy Research Inst., Tasasaki. 
Tasasaki Radiation Chemistry Research Establish- 
_ ment. 

For primary bibliographic entry see Field SD. 
W78-06079 


POLLUTION INDICATORS AND OTHER 
MICROORGANISMS IN RIVER SEDIMENT, 
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Connecticut Univ., Storrs. Biological Sciences 


Group. 

E. A. Matson, S. G,. Hormor, and J. D. Buck. 

' Journal Water Pollution Control Federation, 
January 1978, p 13-19, 4 fig, 6 tab, 21 ref. OWRT 
A-052-CONN(17). 


Descriptors: *Pollutant identification, Water pol- 
lution sources, Water quality, *Sediments, Rivers, 
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Indicators, *Bioindicators, *Bacteria, *Yeasts, 
Microorganisms. 


Data collected during a 3-ycar study of indicator 
and other bacteria and yeasts in the Shetuckct 
River basin in northeastern Connecticut is 
presented. Analysis of the data shows high indica- 
tor densities in sediments and a high and variable 
f | sediment/water ratio for several groups of organ- 
: isms; the potential for health hazard information in 

the sediment in the absence of such information 
from water analysis; and a synthesis of several 
| concepts which stress the need for a more accu- 
| rate Sampling strategy than that currently em- 
ys (Chilton-ORNL) 
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WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Identification Of Pollutants—Group 5A 


SEASONAL TRENDS OF NH4(+) AND NO3(-) 
NITROGEN ISOTOPE ee IN RAIN 
COLLECTED AT JULICH, GERMA 
Kerntorschungsanlage Juelich G. at Hi. (West 
Germany). Inst. fuer Chemie. 

H. D. Freyer. 

Tellus, Vol 30, No 1, p 83-92, February 1978. 5 fig, 
8 tab, 42 ref. 

Descriptors: studies,  *Nitrogen, 
*Chemistry ° precipitation, 
*Precipitation(Atmospheric), Sampling, Rainfall, 
Rain water, Data collections, Seasonal, Chemical 
analysis, Ammonia, Ammonium compounds, 
Nitrates, Nitrogen compounds, Fertilizers, 
Foreign countries, Farm wastes, Foreign research, 
Livestock, Urine, Pollutants, Water pollution, 
Water pollution sources, Meteorology, *West Ger- 
many, Julich(Germany). 


*Isotope 


Data were presented on nitrogen isotope composi- 
tion in ammonium and nitrate from rain water col- 
lected over 2 years in an interior area at Julich, 
Germany. The scasonal trends in the data were 
discussed relative to natural and anthropogenic 
emissions of nitrogen compounds which addi- 
tionally have been measured or estimated in their 
isotope composition, ¢.g., ammonia from animal 
urine, fuel combustion, fertilizer use and organic 
soil nitrogen, and natural and anthropogenic nitric 
oxides from automobile exhausts as well. The 15N 
content of Julich rain ammonium was found to be 
different from values of Hoering and Moore and 
from other rain samples collected in coastal areas. 
(Sims-ISWS) 

W78-06113 


COMPARATIVE CHEMISTRY OF A COOLING 
RESERVOIR AND ITS WATER SOURCE, 

North Texas State Univ., Denton. Dept. of Biolog- 
ical Science. 

For primary bibliographic entry see Field 5B. 
W78-06114 


EVALUATION OF LEACHATE CHARAC- 
TERISTICS AND PHYSICAL PROPERTIES OF 
COMPACTED MIXTURES OF FLY ASH AND 
WASTEWATER SLUDGE, 

West Virginia Univ., Morgantown. 

For primary bibliographic entry see Field 5B. 
W78-06118 


HERBICIDE REPORT: CHEMISTRY AND 
ANALYSIS, ENVIRONMENTAL EFFECTS, 
AGRICULTURAL AND OTHER APPLIED USES. 
Environmental Protection Agency, Washington, 
D.C. Hazardous Materials Advisory Committee. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-266 006, 
Price codes: A10 in paper copy, AOI in microfiche. 
Report No EPA-SAB-74-001, May 1974. 196 p, 5 
fig, 33 tab, 388 ref, append. 1HA410. 


Descriptors: *Herbicides, *Environmental ef- 
fects, *Chemical analysis, *Pesticide residues, 
*Aquatic weed control, Pesticides, Agriculture, 
Eutrophication, Gas chromatography, Classifica- 
tion, Bioaccumulation, Degrada- 
tion(Decomposition), Cost-benefit analysis, Water 
pollution effects, Soil contamination, Air pollu- 
tion, Water pollution sources, Rates of applica- 
tion. 


Fifteen selected herbicides are evaluated for 
chemical structure, environmental effects, and ap- 
plication: Alachlor, Propachlor, Linuron, Diuron, 
Atrazine, Propazine, Tribiuralin, Nitralin, 2,4-D, 
Chloramben, Butylate, Acrolein, copper sulfate, 
Endothall, and Xylene. Thirteen major groups 
based on chemical structure are recognized; 
synthesis, analysis, and propertics of each are 
discussed. Environmental considerations include 
sources and movements of herbicides; residues in 
soil, water, and air; bioaccumulation of residues; 
effects on nontarget plants; and the costs and 
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benefits of herbicide use. Herbicide uses are 
described, and alternative methods are evaluated. 
Herbicides make up about 50% of quantities of all 
pesticides used in the United States, and about 134 
are currently registered. Of 500 million pounds of 
herbicides used annually in the U.S., 85.2% are ap- 
plied to crops, 14.6% to rights-of-way and similar 
areas, and 0.2% in aquatic environments. Benefi- 
cial effects of herbicide use include increased crop 
yield and release of land from cropping, enhance- 
ment of recreation areas, and opin improve- 
ment. Major herbicide pollution sources are drift 
during application, and volatilization and runoff 
after application. Residues do not appear to build 
up in air, water, or soil, and nearly all are at least 
partially metabolized by plants, animals, or soil- 
microbial systems. (Lynch-Wisconsin) 

W78-06133 


COOLING DISCONTINUOUS WATERS WITH A 
SINGLE REFRIGERATION UNIT, 

Arizona Univ., Tucson. School of Renewable 
Natural Resources; and Arizona Cooperative 
Fishery Research Unit. 

For ong bibliographic entry see Field 5G. 
W78-0614 


RELATION OF SAMPLE 
TOPLATE ORIENTATION IN 
DENDY PLATE SAMPLER, 
North Dakota State Dept. of Health, Bismarck. 
Div. of Water Supply and Pollution Control. 

For primary bibliographic entry see Field 7B. 
W78-06147 


VARIATIONS 
THE HESTER- 


ORGANOCHLORINE RESIDUES IN NEW JER- 
SEY OSPREY EGGS, 

Fish and Wildlife Service, Laurel, MD. Patuxent 
Wildlife Research Center. 

S.N. Wiemeyer, D. M. Swinford, P. R. Spitzer, 
and P. D. McLain. 

Bulletin of Environmental Contamination and 
Toxicology, Vol. 19, No. 1, 1978, p 56-63. 3 tab, 23 
ref. 


Descriptors: *Polychlorinated biphenyls, *DDE, 
*Chlorinated hydrocarbon pesticides, Path of pol- 
lutants, Water pollution effects, *DDT, *DDE, 
*Dieldrin, Heptachlor, ‘*Pesticide residues, 
*Ospreys, *Osprey eggs, Barnegat Bay, Mirex, 
Chlordane, Shell thickness. 


Data are presented on the levels of organochlorine 
pesticides and polychlorinated biphenyls in the 
eggs of New Jersey ospreys, the changes in 
eggshell thickness. These data are related to 
similiar data for declining and stable osprey popu- 
lations in other areas. DDE and PCB's were found 
in all eggs. The high residual levels of DDE and 
PCB’s in the New Jersey osprey eggs appear to 
have been an important factor in the reduced rate 
of reproductive success. (Katz-EIS) 

W78-06150 


THE ACUTE AND CHRONIC EFFECTS OF 
CADMIUM ON THE ESTUARINE MYSID 
MYSIDOPSIS BAHIA, 

Environmental Research Lab., Gulf Breeze, FL. 
For primary bibliographic entry see Field 5C. 
W78-06152 


THE FATE OF FENITROTHION 
AQUATIC ECOSYSTEM, 

Ottawa Univ. (Ontario). Dept. of Biology. 
For primary bibliographic entry see Field SC. 
W78-06161 


IN AN 


ORGANOCHLORINE RESIDUES IN POTEN- 
TIAL FOOD ITEMS OF MARINE BALD EA- 
GLES (HALIAEETUS LEUCOCEPHALUS), 1966 
AND 1974, 

Fish and Wildlife Service, Laurel, MD. Patuxent 
Wildlife Research Center. 











Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5A—lIdentification Of Pollutants 


S. N. Wiemeyer, A. A. Belisle, and F. J. Gramlich. 
Bulletin of Environmental Contamination and 
Toxicology, Vol. 19, No. 1, p 64-72, 1978. 2 tab, 21 
ref. 


Descriptors: *Food chain, *Food habits, Foods, 
Maine, *Chlorinated hydrocarbon pesticides, 
DDE, DDD, *DDT, *Polychlorinated biphenyls, 
Yellow perch, Herring, Suckers, Atlantic salmon, 
Bullheads, Eels, Freshwater fish, Gulls, *Bald ca- 
gles, Alewife, Pickerel. 


Potential bald eagles food items were collected 
from several areas in Maine in both 1966 and 1974 
in a preliminary effort to determine the source of 
organochlorine pollutants found in the eagles and 
their eggs, to determine whether organochlorine 
levels were different in areas with dissimilar rates 
of eagle reproductive success, and to determine 
whether gross changes in residue levels had oc- 
curred through time. (Katz-EIS) 

W78-06164 


PHYSIOLOGICAL INDICES OF STRESS IN 
MYTILUS EDULIS, 

Institute for Marine Environmental Research, 
Plymouth (England). 

For primary bibliographic entry see Field 5C. 
W78-06168 


HEAVY METALS IN THE BURROWING 
BIVALVE SCROBICULARIA PLANA FROM 
THE TAMAR ESTUARY IN RELATION TO EN- 
VIRONMENTAL LEVELS, 

Marine Biological Association of the United King- 
dom, Plymouth (England). Plymouth Lab. 

For primary bibliographic entry see Field 5C. 
W78-06169 


FEEDING RATE OF MYTILUS EDULIS L. 
(BIVALVIA) FROM DIFFERENT PARTS OF 
DANISH WATERS IN WATER OF DIFFERENT 
TURBIDITY, 

Copenhagen Univ. (Denmark). Zoological Lab. 
For primary bibliographic entry see Field 2L. 
W78-06170 


DETERMINATION OF BIOCHEMICAL-OX- 
YGEN-DEMAND PARAMETERS, 

Geological Survey, Bay St. Louis, MS. Water 
Resources Div.; and Geological Survey, 
Lakewood, CO. Water Resources Div. 

M. E. Jennings, and D. P. Bauer. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-253 739, 
Price codes: A04 in paper copy, AOI in microfiche. 
Gulf Coast Hydroscience Center Computer Con- 
tribution, June 1976. 41 p, 4 fig, 11 ref. 


Descriptors: *Biochemical oxygen demand, 
*Dissolved oxygen, “Mathematical models, 
*Aquatic microorganisms, ‘*Organic wastes, 
Water quality, Waste dilution, Streamflow, Water 
pollution, Water pollution control, Aquatic en- 
vironment, Pollutants, Water chemistry, Analyti- 
cal techniques. 


The computer program described in this manual 
determines biochemical-oxygen-demand (BOD) 
from the results of laboratory tests and determines 
two parameters of the first-order kinetic model for 
BOD. The parameters are k, the process rate con- 
stant, days; and Lo, the ultimate dissolved-oxygen 
demand, mg/liter. By use of the computer pro- 
gram, the parameters may be determined by three 
different methods: (1) The Thomas method, (2) the 
least-squares method, or (3) the nonlincar least- 
squares method. The rate constant parameter is 
determined in base-10 and base-e forms. Options 
for sample rea. ration, sample dilution, immediate 
BOD, and initial lag are contained in the program. 
(Woodard-USGS) 

W78-06174 


WATER RESOURCES 


DATA 
OKLAHOMA, WATER YEAR 1975. 
Geological Survey, Oklahoma City, OK. Water 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W78-06175 


FOR 


WATER RESOURCES DATA FOR UTAH, 
WATER YEAR 1975. 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W78-06176 


WATER RESOURCES DATA FOR MONTANA, 
WATER YEAR 1976. 
Gcological Survey, Helena, MT. Water Resources 


iv. 
For primary bibliographic entry see Field 7C. 
W78-06177 


GROUND-WATER RESOURCES OF EMMONS 
COUNTY, NORTH DAKOTA, 
Geological Survey, Bismarck, 
Resources Div. 

For primary bibliographic entry see Field 4B. 
W78-06179 


ND. Water 


SELECTED HYDROLOGIC DATA, PAROWAN 
VALLEY AND CEDAR CITY VALLEY 
DRAINAGE BASINS, IRON COUNTY, UTAH, 
Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W78-06180 


WATER-QUALITY ASSESSMENT OF THE 
MIDDLE FORK ANDERSON RIVER 
WATERSHED, CRAWFORD AND PERRY 
COUNTIES, INDIANA, 

Geological Survey, Indianapolis, 
Resources Div. 

M. A. Ayers. 

Open-file report 78-71, January 1978. 31 p, 11 fig, 5 
tab, 20 ref. 


IN. Water 


Descriptors: *Water quality, *Surface waters, 
*Watersheds(Basins), *Indiana, *Water analysis, 
Sampling, Chemical analysis, Dissolved solids, 
Nutrients, Bacteria, Dissolved oxygen, 
Phytoplankton, Pesticides, Suspended solids, 
Sediments, Evaluation, *Middle Fork Anderson 
River(Ind), Crawford County, Perry County. 


This report, on water quality for streams in Craw- 
ford and Perry Counties, Indiana, defines the 
variation in concentrations of nutrients, inorganic 
constituents, pended sedi t, bacteria, and 
phytoplankton in streams, and_ chlorinated 
hydrocarbons in bed materials in the Middle Fork 
Anderson River watershed; identifies areas and 
sources of water-quality problems; and determines 
the effects of existing flood-retarding structures 
on water quality. The data base for this water- 
quality assessment included five sets of samples 
collected from September 1975 through July 1976. 
Temperature, specific conductance, pH, and dis- 
solved-oxygen concentration of water were mea- 
sured, and stream discharge was estimated at 25 
sites. Samples for laboratory analysis were col- 
lected at 9 of these sites in September 1975, at 8 of 
the sites in December 1975, and at 7 of the sites in 
March, June, and July 1976. Surface-water quality 
in the watershed is generally good except for 
problem-causing concentrations of bacteria, dis- 
solved oxygen, and phosphorus at some sites 
along the main stem during low flow, and man- 
ganese at most sites year-round. (Woodard-USGS) 
W78-06190 





A WATER-QUALITY ASSESSMENT OF THE 
BUSSERON CREEK WATERSHED, SULLIVAN, 
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VIGO, GREENE, AND CLAY COUNTIES, INDI- 


Geological Survey, Indianapolis, IN. Water 
Resources Div. 

For primary bibliographic entry sce Ficld 5B. 
W78-06191 


QUALITY OF RIVERS OF THE UNITED 


STATES, 1974 WATER YEAR--BASED ON THE | 


NATIONAL STREAM QUALITY ACCOUNTING 
NETWORK (NASQAN), 


Geological Survey, Reston, VA. Water Resources 


Div. 

R. O. Hawkinson, J. F. Ficke, and L. G. Saindon. 
Available from OFSS Br. of Dist. USGS Box 
25425, Fed. Ctr. Denver, CO 80225 paper copy 
$7.00, microfiche $4.00. Open-file report 77-151, 
February 1977. 158 p, 16 fig, 9 tab, 21 ref. 


Descriptors: *Water quality, *Rivers, *United 
States, *Streams, *Water temperature, Scdiment 
transport, Inorganic compounds, Nutrients, Bac- 
teria, Phytoplankton, Dissslved solids, Evalua- 
tion, *NASQAN system. 


The National Stream Quality Accounting Network 
(NASQAN) was established by the U.S Geological 
Survey to determine and compare the quality at 
key locations on the Nation's major rivers. There 
are 345 stations in the network--data from the first 
101 of these (those operating during the 1974 water 
year) are summarized in this report. Temperature 
data from NASQAN stations have been sum- 


marized for each station. At most stations the har- | 


monic provides an estimate of daily temperatures 
with a standard error of estimate of 2.5 degrees C 
or less. According to 1974 water-year data sum- 


marized from NASQAN operations, water quality / 


of the rivers of the United States is best (by most 
standards) in the Northeast, Southeast, and 


Northwest. Waters there generally are low in dis- _ 


solved solids and major and minor chemical con- 
stitutents, generally are soft (except in Florida), 
and carry relatively small amounts of sediment. 
However, many of these waters carry moderate or 
high levels of major nutrients and have cor- 
respondingly high populations of attached and 
floating plants. High counts of indicator bacteria 
also show signs of local pollution at some sites. 
Rivers of most of the Midcontinent and Southwest 
are characterized by moderate to high levels of 
dissolved major and minor constituents, sediment, 
major nutrients, and biota (floating and attached 
aquatic plants and indicator bacteria. (Woodard- 
USGS) 

W78-06192 


PALEOGEOCHEMISTRY AND INTERSTITIAL 
WATER CHEMISTRY FROM SEDIMENTS OF 
FIVE MAINE LAKES, 

Maine Univ. at Orono. Dept. of Geological 
Sciences. 

For primary bibliographic entry see Field 2H. 
W78-06199 


5B. Sources Of Pollution 


A WATER QUALITY PLANNING MODEL 
WITH MULTIPLE TIME, POLLUTANT, AND 
SOURCE CAPABILITIES, 

Meta Systems Inc., Cambridge, MA. 

R. DeLucia, E. McBean, and J. Harrington. 
Water Resources Research Vol 14, No 1, p 9-14, 
February 1978. 4 fig, 12 ref. 


Descriptors: *Water pollution control, *Planning, 
*Capacity expansion, *Waste treatment, Pollu- 
tants, Constraints, Economies of scale, Optimiza- 
tion, Legislation, Biomass, Linearization, Mathe- 
matical. models, Systems analysis, Equations. 


The imposition of recent U.S. legislative require- 
ments (Public Law(PL) 92-500) with the 1977 and 
1983-1985 water quality goals requires that water 
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quality management plans must weigh both degree 
of treatment and capacity expansion questions. A 


| geaning model capable of reflecting the implica- 
tions 0 


the pollutant constraints and the scale 
economies of point source abatement implicit in 
the legislation is developed. The model captures 
within a mathematical programming format impor- 
tant characteristics of decisions associated with 
the time-related water pollution control goals of 
PL 92-500. The model's unique features are the 
utilization of a biomass potential parameter as a 
measure of water quality and a set of heuristic 
procedures involving linearization of the waste 
treatment capacity-removal curves. These fea- 
tures allow avoidance of nonconvexity problems 
associated with analogous models. The model also 
includes the usual BOD, DO, N, and P water quali- 
ty measures; it was applied in a recent planning 
uty for the Saint John Basin in Maine. (Bell-Cor- 


nell) 
W78-05702 


PROGRAMMER’S AND USER’S MANUAL FOR 
THE TRIBUTARY WATER QUALITY MODEL 
(FINAL REPORT ON PHASE 2), 

Center for the Environment and Man, Inc., Hart- 
ford, CT. 

J.T. Ball, L. E. Johnson, and G. M. Northrop. 
Available from the National Technical Informa- 
tion Service, Springficld, VA 22161 as PB-259 095, 
Price codes: A04 in paper copy, AOI in microfiche. 
Study of the Impact of Economic Development 
and Land Utilization Policies on the Quality of the 
Environment, Initial Application to England. Re- 
port No NSF-RA-E-75-158, NSF, Washington, 
D.C., October 1975. 66 p, 15 fig, 3 tab, append. 


Descriptors: ‘Water quality, *Mathematical 
models, *Land use, Planning, Regional analysis, 
Industries, Economic development, Pollution, 
*Computer programs, Manuals, Environmental 
impacts, Equations, Dissolved oxygen, Biochemi- 
cal oxygen demand, Temperature, Flow rate, 
Fecal coliforms, Dissolved solids, Systems analy- 
sis. 


This study examines alternative land use plans and 
environmental control policies that affect regional 
economic development, population growth, and 
environmental quality. As part of its water quality 
analyses phase, a one-dimensional tributary water 
quality model is developed. The objective of the 
model is to develop data on tributary water quality 
parameters as they enter the main stem of a larger 
Stream. The requirements for this study call for a 
model capable of outputting six characteristics at 
selected points along a stream: flow rate; tempera- 
ture; dissolved oxygen deficit; biochemical ox- 
ygen demand remaining to be exerted; total dis- 
solved solids; and total fecal coliforms. The model 
must be able to accommodate secondary inputs of 
flow, both from natural streams (subtributaries) 
and industrial/municipal outfalls. The model must 
also be able to accommodate withdrawals of flow 
and point changes in characieristics. The model is 
applied to eleven tributaries--seven in Connecticut 
and four in Massachusetts. This version of the 
Programmer's and User's Manual shows examples 
of test data results for the Hockanum River. The 
model includes an optional on-line graphical prin- 
tout to all parameters. This feature is useful in 
maa results to decision makers. (Bell-Cor- 
ne 


W78-05717 


A WATER QUALITY OPTIMIZATION MODEL 
FOR NONSERIAL RIVER SYSTEMS, 

Calgary Univ. (Alberta). 

M. B. Bayer. 

In: Mathematical Models for Environmental 
Problems. Proceedings of the International Con- 
ference held at the University of Southampton, 
England, September 8-12, 1975. C.A. Brebbia 
(Ed.), Southampton University. John Wiley & 
Sons, N.Y., N.Y., p 253-267. 1976. 3 tab, 12 ref. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Descriptors: *Water quality control, 
*Optimization, *River systems, ‘*Standards, 
“Evaluation, *Water policy, Dissolved oxygen, 


Biochemical oxygen demand, Water temperature, 
Reach(Streams), Thermal pollution, Constraints, 
River basins, Construction costs, Equations, 
Mathematical models, Systems analysis, Simula- 
tion analysis, *Nonlinear programming, 
Biodegradable wastes, Transfer functions. 


Described is a modeling method for evaluating pol- 
icies for achieving specified water quality stan- 
dards in a nonserial river system. The river system 
is assumed to be a closed economic system to 
avoid the problem of accounting for the external 
diseconomies of internal pollution abatement deci- 
sions. The system is assumed to be under the 
management of a single agency which has the legal 
authority to specify and codify river water quality 
standards. These standards are designated as 
lower limits on DO concentration, upper limits on 
BOD concentration, and upper limits on water 
temperature in the various reaches of the river 
system. It is the agency’s purpose to control the 
amount of biodegradable materials and waste heat 
introduced into the receiving waters to meet the 
standards. Only biodegradable and thermal wastes 
are considered herein. The water quality model is 
formulated as a set of interdependent mathemati- 
cal programming problems with nonlinear objec- 
tive functions and linear constraints. The model is 
developed assuming that the following are known 
for each tributary branch and the mainstream: (1) 
minimum allowable DO and maximum allowable 
BOD concentrations; (2) maximum allowable 
water temperature; (3) equilibrium air tempera- 
tures in the basin; (4) rate constants for the physi- 
cal phenomena in the river system; (5) minimum 
mean period mainstream and tributary flows; and 
(6) construction costs for pollution abatement 
Structures throughout the operating ranges for 
these structures. (See also W78-05720) (Bell-Cor- 
nell) 

W78-05725 


THE PRIMARY PRODUCTION OF 
PHYTOPLANKTON IN EXPERIMENTS ON 
BIOMONITORING AT THE UCHINSKOYE 
RESERVOIR, (IN RUSSIAN), 
Moscow State Univ. (USSR). 
Hydrobiology. 

For primary bibliographic entry see Field 5C. 
W78-05733 


Dept. of 


COMPUTER MODELLING OF GROUND- 
WATER 13C AND 14C ISOTOPE COMPOSI- 
TIONS, 
Waterloo Univ. 
Sciences. 

For primary bibliographic entry see Field 2F. 
W78-05767 


(Ontario). Dept. of Earth 


DRIFT RESPONSE OF MONOMOLECULAR 
SLICKS TO WAVE AND WIND ACTION, 
Hamburg Univ. (West Germany). 

For primary bibliographic entry see Field 2L. 
W78-05773 


DILUTION GAUGING ON 
LIMB: 1. 
METHOD, 
Institute of Hydrology, Wallingford (England). 
For primary bibliographic entry see Field 8B. 
W78-05774 


THE RECESSION 
CONSTANT RATE INJECTION 


THE SPEED AND DIRECTION OF MOVEMENT 
OF STORM RAINFALL PATTERNS WITH 
REFERENCE TO URBAN STORM SEWER 
DESIGN, 
British 
(England). 
R. J. Shearman. 

Hydrological Sciences Bulletin, Vol 22, No 3, p 
421-431, September 1977. 7 fig, 9 ref. 


Metcorological Office, Bracknell 
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Sources Of Pollution—Group 5B 


Descriptors: ‘*Rainfall, *Storms, Movement, 
*Distribution patterns, Networks, Gages, 
Precipitation gages, Rain gages, Precipita- 


tion(Atmospheric), Winds, Velocity, Frequency 
analysis, Urban runoff, Urban hydrology, Storm 
drains, Design, *England. 


A pilot investigation of the direction and speed of 
movement of storm rainfall patterns in an area 
near London was described briefly. Within the 
limited scope of the pilot study, which used only 
15 of the 53 raingages in the Surrey and Greater 
London Council network, the results suggested 
that there is no preferred direction of storm move- 
ment. There is a preferred range of medium level 
(700 mb) wind directions from 200 deg to 290 deg, 
but there is no evidence that the majority of 
storms move with the direction and speed of the 
medium level wind. Aproximately 60% of the 
storms analyzed in the study moved with speeds 
greater than about 15 m/s. Thus, many storms 
move with greater speeds than those of general in- 
terest to the urban drainage engineer. The results 
did not suggest that storm paths departed from the 
700 mb wind field in any organized manner. For 
example, there was no obvious dependence on 
storm intensity. However, a large number of 
storms were not tracked successfully and were 
eliminated due to the reduced raingage network 
and the problem of multi-cellular storms. Thus, the 
results are based on approximately 230 storms, a 
relatively small sample compared with the 670 
storms originally select. d. Suggestions were made 
for future work in the form of a more comprehen- 
sive investigation. (Sims-ISWS) 

W78-05776 


IMPACT OF LAND USE ON GROUND WATER 
QUALITY IN THE GRAND TRAVERSE BAY 
REGION OF MICHIGAN, 

Duke Univ., Durham, NC. School of Forestry and 
Environmental Studies. 

For primary bibliographic entry see Field 5A. 
W78-05778 


FALLOUT CESIUM-137 IN CULTIVATED AND 
NONCULTIVATED NORTH CENTRAL UNITED 
STATES WATERSHEDS, 

Agricultural Research Service, Oxford, MS. Sedi- 
mentation Lab. 

J.C. Ritchie, and J. R. McHenry. 

Journal of Environmental Quality, Vol 7, No 1, p 
40-44, January-March 1978. 1 fig, 3 tab, 27 ref. 
ERDA AT(49-7) 3029. 


Descriptors: *Cesium, ‘*Sediments, ‘Soils, 
*Watersheds(Basins), Data collections, Regres- 
sion analysis, Erosion, Soil erosion, Reservoirs, 
Rainfall, Precipitation(Atmospheric), Soils, Farm 
management, Cultivated lands, Pollutants, Path of 
pollutants, Nonpoint pollution. 


The cesium (137Cs) concentrations were measured 
in the soils and sediments of 14 watersheds, 7 cul- 
tivated and 7 noncultivated, in the North Central 
United States. The 137Cs concentration in 
watershed soils ranged from 56 to 149 nCi/sq m, 
with cultivated watersheds averaging 75 nCi/sq m, 
and noncultivated watersheds averaging 104 
nCi/sq m. The 137Cs concentration in the reservoir 
sediments ranged from 74 to 1,280 nCi/sq m, with 
a mean of 676 nCi/sq m for the cultivated 
watersheds and 365 nCi/sq m for the noncultivated 
watersheds. The 137Cs concentrations per unit 
area in sediments were 0.8 to 18.7 times greater 
than those found in the contributing watershed 
soils. This indicated that some 137Cs is moving 
within the watersheds and that the reservoirs are 
acting as ‘traps’ or ‘sinks.’ The factors accounting 
for the variation in 137Cs concentration in the soils 
and sediments of the watersheds are (1) the ero- 
sion potential of the watershed, (2) the sites for ad- 
sorption of 137Cs, and (3) the input of radioactivi- 
ty into the watershed. (Sims-ISWS) 

W78-05779 








Group 5B—Sources Of Pollution 


EFFECTS OF SOIL, COVER CROP, AND 
NUTRIENT SOURCE ON AMOUNTS AND 


FORMS OF PHOSPHORUS MOVEMENT 
UNDER SIMULATED RAINFALL CONDI- 
TIONS, 


Ohio Agricultural Research and Development 
Center. Wooster. 

G. Y. Reddy, E.O. McLean, G. D. Hoyt, and T. J. 
Logan. 

Journal of Environmental Quality, Vol 7, No 1, p 
50-54, January-March 1978. | fig, 4 tab, 20 ref. 


Descriptors: *Phosphorus, *Runoff, *Sediments, 
*Laboratory tests, Erosion, Soils, Soil erosion, 
Simulated rainfall, Fertilizers, Nutrients, Manure, 
Leachate, Water quality, Water pollution, Water 
pollution sources, Chemical, Chemical analysis, 
Crops, Agriculture, *Path of pollutants. 


Three soils (Toledo silty clay, Rossmoyne silt 
loam, and Wauseon sandy loam) in greenhouse 
microplots were treated with chemical, chemical 
+ straw, and manure sources of N, P, and K, were 
cropped or left bare, and were subjected to simu- 
lated rainfall. Phosphorus moving in runoff sedi- 
ments, runoff solution, and leachate was mea- 
sured. Most P moved as a component of sedi- 
ments. Cropping decreased sediment and solution 
losses, while manure gencrally increased losses in 
both. Most P moving in runoff solution was inor- 
ganic. However, except where percolation swept 
inorganic P downward without reaction with the 
soil, most P moving in leachate was organic. Frac- 
tionations of soil P reveaied that P treatments in- 
creased the HN4CI- and NH4F-extractable frac- 
tions markedly, hadd less effect on the NaOH-ex- 
tractable fraction, and had still less effect on the 
H2S04-extractable and organic fractions. All 
phosphorus sources markedly increased the 
equilibrium P concentrations (EPC) of all soils. 
Manure increased EPC more than the other 
sources in the Rossmoyne and Wauseon soils. The 
tendency is for more sediment P to be lost from 
manure and for manure-treated soil to mobilize P 
into solution, make erosion control especially im- 
portant if much manure is to be applied to soils and 
if eutrophication of surface waters is to be 
minimized. (Sims-ISWS) 


W78-05780 
AQUEOUS- AND SEDIMENT-PHASE 
PHOSPHORUS YIELDS FROM FIVE 


SOUTHERN PINE WATERSHEDS, 

Southern Forest Experiment Station, Oxford, MS. 
P. D. Duffy, J. D. Schreiber, D. C. McClurkin, and 
L. L. McDowell. 

Journal of Environmental Quality, Vol 7, No 1, p 
45-50, January-March 1978. 4 fig, 7 tab, 24 ref. 


Descriptors: *Phosphorus, *Storm runoff, 
*Sediments, *Sorests, *Mississippi, Pine trees, 
Watersheds(Basins), Erosion, Soil erosion, Soils, 
Sampling, Chemical analysis, Water quality, Sedi- 
ment transport, Nutrients, Water pollution, Pollu- 
tants, Path of pollutants, Runoff, Drainage. 


Stormflow from five reforested watersheds (1.5 to 
2.8 ha) in northern Mississippi was analyzed dur- 
ing the 1974 water year (October 1973 to Sep- 
tember 1974) for phosphorus (P) in solution and in 
association with suspended sediments. Samples 
were collected for each storm with Coshocton 
wheel samplers set below 0.91 -m H-flumes. For 
the year, mean concentration of total P in solution 
was 0.027 mg/liter for the five watersheds. Of this 
concentration, 45% was hydrolyzable P, 33% 
ortho-P, and 22% organic P. Sediment total P con- 
centrations ranged from 274 to 1,067 micro- 
grams/gram and were 2.0 to 8.9 times that in the 
watershed soils. Increased concentration of P in 
suspended sediment relative to soil was attributed 
to selective erosion of fine sediments and/or 
deposition of coarse sediments in transport. For 
the five watersheds, solution total P yield during 
the water year averaged 88 g/ha; whereas sediment 
total P yield averaged 210 g/ha and accounted for 
64 to 76% of the sediment plus solution P yield. 
(Sims-ISWS) 


Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


W78-05781 


TRANSPORT OF ATRAZINE AND SIMAZINE 
IN RUNOFF FROM CONVENTIONAL AND NO- 
TILLAGE CORN, 

Ohio Agricultural Research and Development 
Center, Wooster. 

G. B. Triplett, Jr., B. J. Conner, and W. M. 
Edwards. 

Journal of Environmental Quality, Vol 7, No 1, p 
77-84, January-March 1978. | fig, 7 tab, 25 ref. 


Descriptors: *Herbicides, *Runoff, *Weed con- 
trol, *Farm management, Storm runoff, Rainfall, 
Precipitation(Atmospheric), Corn(Field), Crops, 
On-site investigations, Sampling, Regression anal- 
ysis, Correlation analysis, Data processing, Pollu- 
tants, *Path of pollutants, Water pollution, 
*Atrazine, *Simazine, No-tillage farms, Herbicide 
transport. 


On a 0.4- to 3.5-ha watersheds, highest concentra- 
tions of atrazine (0.48 ppm) and simazine (1.2 ppm) 
were present in runoff occurring soon after appli- 
cation and declined rapidly for later events. Quan- 
tity of herbicides transported increased with the 
amount of runoff and was inversely related to the 
length of time between application and the runoff 
event. A maximum of 6% of the applied herbicide 
was transported from the field even under the 
most favorable conditions, and the average for all 
watersheds was less than 2%. Less runoff and her- 
bicide loss occurred from areas planted to no-til- 
lage than to conventional corn. In a multiple 
regression analysis of the factors, the natural 
logarithm (In) of days after application and a til- 
lage X application rate interaction were useful in 
predicting the n tural logarithm of herbicide con- 
centration in runoff. Factors from the multiple 
regression analysis used in this study were impor- 
tant in predicting concentration of atrazine and 
other pesticides when applied to data published by 
other workers. (Sims-ISWS) 

W78-05782 


EFFLUENTS FROM CATFISH PONDS DURING 
FISH HARVEST, 

Auburn Univ., AL. Dept. of Fisheries and Allied 
Aquacultures. 

For primary bibliographic entry see Field 5A. 
W78-05783 


EFFECTS OF DEICING SALTS ON WOODY 
VEGETATION ALONG MINNESOTA ROADS, 
Minnesota Univ., St. Paul. Coll. of Forestry. 

E. Sucoff. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-254 169, 
Price codes: A04 in paper copy, AOI in microfiche. 
Technical Bulletin 303-Forestry Series 20, Final 
report of Investigation No. 636, 1975. 49 p, 15 fig, 
22 tab, 91 ref, 3 append. 


Descriptors: ‘*Salts, *Highways, Damages, 
*Vegetation, *Minnesota, Trees, Shrubs, Salt 
tolerance, Sodium chloride, Ice, Melt water, Ru- 
noff, Water pollution, Pollutants, Effects, Vegeta- 
tion effects, Water pollution effects, Soil con- 
tamination effects, Path of pollutants, Salt spray, 
Soil salts, Deicing salts, Plant damage. 


Information was collected on amounts of deicing 
salts used and methods of application. Planting 
practices and investment also were surveyed. 
Techniques were presented for the recognition of 
soil-salt and spray-salt damage using visual symp- 
toms and chemical analysis of leaves and soils. 
Proof was obtained that salt causes much of the 
twig dieback in hardwoods and needle browning in 
pines observed along certain Minnesota roadways. 
The locations were defined as where salt-spray 
and soil-salt damage are likely to be high, 
moderate, or low. Species were rated for their sen- 
Sitivity to soil-salts and winter spray-salts. A brief 
history of salt damage in Mi ta was 
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presented, and the seriousness of current damage 
was evaluated in terms of mortality, reduced 
growth and disfigurement, and increased main- 
tenance costs. Seven ways to reduce salt damage 
were presented, including a planting guide to 
match species to site. Future prospects were esti- | 
mated for salt damage in Minnesota. A permanent 
plot system was described that will monitor build * 
up in plant and soil sodium and chloride as well as 
changes in the vegetation caused by salt damage. 
(Sims-ISWS) 

W78-05786 





EFFECTS OF DEICING SALTS AND LEAD 
UPON TREES, SHRUBS AND SOILS IN CON. | 
NECTICUT, | 
Connecticut Dept. of Transportation, Wether- 
sfield. Bureau of Planning and Research. 

E. F. Button, E.J. Rubins, M. A. Woodward, and 
G. F. Griffin. i 
Available from the National Technical Informa- | 
tion Service, Springfield, VA 22161 as PB-266 294, 
Price codes: A09 in paper copy, AOI in microfiche. 
Report FHWA-CT-76-9, January 1977. 163 p, 4 fig, 
20 tab, 18 ref, S append. 





Descriptors: “Damages, ‘*Highways, ‘Salts, 


*Lead, “Connecticut, Vegetation, Vegetation ef- } 


fects, Trees, Shrubs, Salt tolerance, Sodium 
chloride, Water pollution, Water pollution effects, 
Soil properties, Soil chemistry, Soil contamination | 
effects, Pollutants, Effects, Path of pollutants, | 
Deicing salts, Salt concentrations, Plant damage. | 


The effects of deicing salts and particulate lead 
were studied on 28 species of trees and shrubs | 


planted in 1968 and 1971 adjacent to a heavily 


travelled interstate roadway in central Connec- 
ticut. The soil on the same test site also was in- 
vestigated for the accumulation of undesirable ele- 
ments and their effects on its chemical and physi- 
cal properties. Field observations, chemical 
analyses of plant tissues, tissue indices, and soils 
investigations all indicated that areas within 30 ft 
of the highway are unfavorable to the normal 
growth of many trees and shrubs. Consequently, 
trees and shrubs growing between 30 and 80 ft of 
the pavement were rated on their relative 
tolerance to roadside condition. The data sup- 
ported the thesis that on well-drained sites under 
Connecticut conditions, deicing salts are being 
removed annually from the root-zone soil about as 
fast as they are being added. The data also sug- 
gested that trapping of lead particulates by vegeta- 
tion bordering highways apparently results in an 
increase of lead in the underlying surface soils. 
Foliage may be effective in protecting areas im- 
mediately beyond the vegetative border from lead 
(Pb) fallout. (Sims-ISWS) 

W78-05787 


ORGANIC MATTER IN THE SUSPENDED ! 
LOAD OF THE RIVERS AND IRRIGATION | 


SYSTEMS OF SOVIET CENTRAL ASIA, 

I. A. Klyukanova. 

Soviet Hydrology , Selected Papers, Vol 15, No 1, 
p 68-71, 1976. 4 tab, 14 ref. Translated from News 
of the USSR Academy of Sciences. Geographic 
Series (Izvestiya Akademii Nauk SSR. Seria 
Geograficheskaia), No 1, 1976, p 102-107. 


Descriptors: *Organic matter, *Suspended load, 
*Rivers, *Asia, Canals, Sediment discharge, Data 
collections, Irrigation ditches, Surveys, On-site in- 
vestigations, Foreign research, Foreign countries, 
Water pollution, * USSR. 


The general patterns of variation in the content of 
Organic matter in the strongly calcareous 
suspended load of the rivers and irrigation systems 
of Soviet Central Asia were investigated. The 
variation in the content of organic matter along the 
length of a river was given as a function of river 
load, and the annual discharge of organic sub- 


~~ 





stances by the major rivers of this region was com- 
puted. The suspensates were sampled in 1963-1973 
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in almost all the major rivers of Soviet Central 
Asia during the flood peak, and in the largest ir- 
rigation systems. Data on the absolute content of 
organic matter, obtained by multiplying the 
suspended particle concentration in the water, 
sediment discharge, and its volume by percentage 
content of organic matter, were presented. Study 
of the changes in the chemical composition of the 
suspended load of rivers (including organic matter) 
and irrigation-water suspensates has become one 
of the pressing problems in the geochemistry of 
suspensates. Successful solution of this problem 
probably will make it possible to use data on the 
changed chemical composition of suspended and 
irrigation sediments in a sound forecast of the 
probable changes in the  agrochemical, 
physicochemical, and other properties of irrigated 
lands. (Humphreys-ISWS) 

W78-05799 


THE MIGRATION OF 238U, 226RA, 232TH AND 
40K INTO FLOODPLAIN SOILS OF SU- 
PERAQUATIC LANDSCAPES OF THE BITYUG 
RIVER, (IN RUSSIAN), 

Moscow State Univ. (USSR). Dept. of General 
Soil Science. 

M. T. Yastrebov. 

Vestn Mosk Univ Biol Pochvoved 31(2), p 83-86, 
1976. 


Descriptors: Flood plain soils, Landscapes, Migra- 
tion, *Potassium-40, *Radium-226, Rivers, Soils, 
*Thorium-232, *Uranium-238, USSR, *Bityug 
River(USSR), *Chermozem, Humus, Gleys, 
Radioisotopes, Path of pollutants. 


Meadow-swamp soddy-meadow and chernozemic- 
meadow soils of the superaquatic calcic-magnesi- 
um sodic landscapes in the floodplain Bityug River 
(USSR) contain 1.8-4.1 times more 238U than the 
typical chernozems of the correlated trans-eluvial 
calcic landscapes. 238U is accumulated in humus 
and gley horizons of flood plain soils. A more nar- 
row ratio 232Th: 238U in the floodplain soils (1.1- 
2.5), than in the typical chernozems (2.3-4.8) in- 
dicate the mirgation of 238U into the floodplain 
soils. Migration of the 226Ra, 232Th and 40K into 
the investigated floodplain soils was not 
established.--Copyright 1977 Biological Abstracts, 


nc. 
W78-05822 


BIOLOGICAL ACTIVITY OF SODDY-PODZOL- 
IC SOILS UNFLOODED AND FLOODED BY 
THE WATER OF MOZHAISK RESERVOIR, (IN 
RUSSIAN), 

Moscow State Univ. (USSR). Dept. of Physics; 
and Moscow State Univ. (USSR). Dept. of Soil 
Melioration. 

For primary bibliographic entry sce Field 2G. 
W78-05827 


NO METAL UPTAKE BY CORN OR GRASS. 
For primary bibliographic entry see Field SE. 
W78-05853 


EFFECTS OF INCUBATION AND LIMING ON 
YIELD AND HEAVY METAL UPTAKE BY RYE 
FROM SEWAGE-SLUDGED SOIL, 

Agricultural Research Service, Beltsville, MD. 

For primary bibliographic entry see Field SE. 
W78-05863 


CHEMICAL INTERACTION 
SEPARATION, 
Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). 

For primary bibliographic entry see Field SD. 
W78-05865 


IN PARTICAL 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


THE USE OF FAECAL BACTERIA AS A 
TRACER FOR SEWAGE SLUDGE DISPOSAL 
IN THE SEA, 

Ministry of Agriculture, Fisheries and Food, 
Burnham-on-Crouch (England). Fisheries Lab. 

P. A. Ayres. 

Marine Pollution Bulletin, Vol 8, No 12, p 283-285, 
December, 1977. 2 fig, 4 ref. 


Descriptors: *Bioindicators, *Path of pollutants, 
*Coliforms, *Sewage disposal, *Sewage bacteria, 
*Tracking techniques, *E coli, Analytical 
techniques, Sludge disposal, Sampling, Membrane 
processes, Water pollution control, Monitoring, 
On-site data collections, Waste water disposal, 
*Liverpool Bay(England), Bays. 


The movement of sewage sludge discharged into 
Liverpool Bay in England was followed using bac- 
teria indigenous to sewage as a tracer. Enumera- 
tion of E. coli and other enterobacteria associated 
with fecal waste was accomplished within two 
days for samples of bottom sediment collected 
from 62 sites in Liverpool Bay. Initial concentra- 
tions of coliforms in the sediment samples proved 
higher than E. coli concentrations, indicating 
greater survival of coliform bacteria over a large 
area. Movement of the bacteria demonstrated a 
definite easterly direction towards the River Mer- 
sey and rising tide; little northerly or southerly 
movement was observed. Previous studies with 
radioactive tracers had yielded similar results and 
indicated rapid dispersion with east-west settle- 
ment over an area 8-km wide by 30-km long. Fecal 
bacteria was found to collect in muddy sediments 
and had a short viability in seawater. (Lisk-FIRL) 
W78-05876 


A FAECAL STEROL SURVEY IN THE CLYDE 
ESTUARY, 

Bristol Univ. (England). Dept. of Chemistry. 

R. M. Goodfellow, J. Cardoso, G. Eglinton, J. P. 
Dawson, and G. A. Best. 

Marine Pollution Bulletin, Vol 8, No 12, p 272-276, 
December, 1977. 2 fig, 5 tab, 21 ref. 


Descriptors: *Path of pollutants, *Pollutant 
identification, *Alcohols, *Sewage disposal, 
*Estuaries, *Europe, Gas chromatography, Sur- 
veys, Analytical techniques, Measurement, 
Sewerage, Waste water disposal. 


Various tracer techniques have been used to map 
the movement of sewage effluents discharged 
from ocean outfalls. In this study, gas chromatog- 
raphy was used to measure levels of coprostanol in 
water and sediments collected in the Clyde estuary 
and Firth of Clyde in England. Bottom sediments 
contained 0.1-14.0 ppm of coprostanol (Sbeta- 
cholestan-3beta-ol), as well as the corresponding 
24-methyl- and 24-ethyl-Sbeta-stanols. The con- 
centrations of coprostanol in seawater closely 
parallelled fecal coliform counts obtained for the 
seawater samples. Coprostanol levels were also 
directly related to the discharge locations and 
quantitics of sewage input to the estuary by 
sewage outfalls and dumping operations. The data 
indicated that fecal steroid levels in sewage were 
rapidly diluted after discharge, although they 
could be detected in surface waters over 20 km 
from the sewage outfalls. The results suggested 
that coprostanol data might be used in addition to 
fecal coliform enumeration for monitoring the 
path of pollutants, especially for detecting 
domestic wastes in industrial outfalls where the 
concentration of sewage bacteria is generally low. 
(Snyder-FIRL) 

W78-05879 


DISTRIBUTION OF VIRAL AND BACTERIAL 
PATHOGENS IN A COASTAL CANAL COM- 
MUNITY, 

Baylor Coll. of Medicine, Houston, TX. Dept. of 
Virology and Epidemiology. 

C. P. Gerba, S. M. Goyal, E. M. Smith, and J. L. 
Melnick. 
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Sources Of Pollution—Group 5B 


Marine Pollution Bulletin, Vol. 8, No. 12, p 279- 
282, December, 1977. 1 fig, 3 tab, 18 ref. 


Descriptors: *Path of pollutants, *Pathogenic bac- 
teria, *Viruses, *Canals, *Pollutant identification, 
Distribution patterns, Sewage treatment, Biologi- 
cal treatment, Treatment facilities, Activated 
sludge, Municipal wastes, Waste water disposal, 
Waste water treatment. 


In canal communities, each house has canal 
frontage allowing direct water access. The occur- 
rence and distribution of bacterial and viral 
pathogens were examined in a canal community on 
the Texas Gulf coast where secondary-treated 
sewage effluent was discharged. Turbidity and 
salinity, as well as bacteria and viruses, were mea- 
sured. Sewage from the community is treated in a 
small activated sludge plant which discharges an 
unchlorinated effluent. Recommended limits of 
1000 total coliforms/100 ml and 200 fecal 
coliforms/100 ml for recreational water were ex- 
ceeded in two of the three monthly samples. Sal- 
monella, poliovirus, and Echovirus types 1, 2, and 
3 were also isolated. Assuming an average virus 
concentration efficiency of 50%, the recom- 
mended standard for recreational water of one in- 
fectious unit of virus per 10 gallons was exceeded 
in all water samples. (Snyder-FIRL) 

W78-05880 


INFLUENCE OF ARTIFICIAL DRAINAGE ON 
PENETRATION OF COLIFORM BACTERIA 
FROM SEPTIC TANK EFFLUENTS INTO WET 
TILE DRAINED SOILS, 

Virginia Polytechnic Inst. and State Univ., 
Blacksburg. Dept. of Agronomy. 

R. B. Reneau, Jr. 

Journal of Environmental Quality, Vol. 7, No. 1, p 
23-30, January-March, 1978. 4 fig, 6 tab, 14 ref. 


Descriptors: *Path of pollutants, *Coliforms, 
*Loam, *Monitoring, *Water table, *Septic tanks, 
Sampling, Domestic wastes, Flow, Test wells, Tile 
drains, Tile drainage, Waste water treatment, Vir- 
ginia, Analytical techniques. 


The movement of fecal and total coliform bacteria 
through tile drained soil systems from domestic 
septic tanks was monitored with on-site analytical 
techniques in Windsor, Virginia. The residential 
study area was characterized by poorly drained 
Aeric and Typic Ochraquults soil that had been 
previously tile drained for agricultural purposes. 
Sampling monitors were oriented in the direction 
of the groundwater flow; water table control wells 
and tile outfalls were established at various 
distances from the three sites. Log normalized 
fecal coliform densities for high water tables 
reached a mean high of 160,000/100 ml in the third 
site at 152 cm from the septic source. Fecal counts 
for three sites at distances of 1,310, 1,341, and 
2,172 cm from the sewage sources were reduced to 
a minimum of less than 3.0/100 ml. The highest 
mean total coliform density recorded at site three 
of 730,000/100 ml at 152 cm was reduced to a den- 
sity of 38/100 ml at the maximum distance from 
the source. A high of greater than 240,000/100 ml 
for total coliform density and a low of less than 
3.0/100 ml for fecal coliform density were ob- 
served in the tile outfalls for high water tables. 
Coliform counts increased during the summer low 
water tables. (Lisk-FIRL) 

W78-05881 


NEARSHORE SEDIMENT POLLUTION IN 
ISRAEL BY TRACE METALS DERIVED FROM 
SEWAGE EFFLUENT, 

Hebrew Univ. of Jerusalem, Rehovot (Israel). 
Dept. of Soil and Water Science. 

A.J. Amiel, and J. Navrot. 

Marine Pollution Bulletin, Vol. 9, No. 1, p 10-14, 
1978. 5 fig, 9 ref. 


Descriptors: *Sediments, *Sea water, *Trace cle- 
ments, *Copper, *Outfall sewers, Silver, Cobalt, 








Group 5B—Sources Of Pollution 


Chromium, Mercury, Nickel, Lead; Zinc, Cadmi- 
um, Bacteria, Marine fish, Waste water disposal, 
Municipal wastes, Waste dilution, *Israel. 


Marine sediment from the Israeli coast in the 
vicinity of a sewage outfall was analyzed for 
silver, copper, chromium, cobalt, mercury, nickel, 
lead, and zinc. Both total and extractable trace 
metal measurements were recorded for sediment 
core samples. Trace metal concentrations were 
found to be a function of distance from the sewage 
outfall, with the highest accumulations recorded 
near the pipeline outlet. Significant trace metal 
concentrations were found within 400 meters from 
the shoreline and sewage pipe. Beyond the 400 
meter distance, dilution reduced the trace metal 
concentrations. Dilution of bacteria was limited 
near the outfall and increased progressively with 
distance from the pipe. Trace metal concentrations 
in sediment collected at a significant distance from 
the outfall were similar to concentrations in non- 
polluted areas. Maximum trace metal levels were 
recorded during the summer months and in the 
upper layers of the sediment. A previous study of 
the outfall arca indicated concentrations of cadmi- 
um and copper at a level considered potentially 
dangerous to aquatic organisms. (Lisk-FIRL) 
W78-05887 


TRACE METAL DISTRIBUTIONS AMONG THE 
HUMIC ACID, THE FULVIC ACID, AND 
PRECIPITABLE FRACTIONS EXTRACTED 
WITH NAOH FROM SEWAGE SLUDGES, 
California Univ., Riverside. Dept. of Soil and En- 
vironmental Science. 

For primary bibliographic entry see Field 5A. 
W78-05888 


THE USE AND INTEGRATION OF GROUND 
AND SURFACE WATER MODELS IN THE 208 
PLANNING PROCESS, 

Battelle Pacific Northwest Labs., Richland, WA. 
J.R. Raymond. 

AIChE Symposium Series, Vol. 73, No. 167, p 
319-327, 1977. 10 fig, 13 ref. 


Descriptors: *Computer models, 
models, ‘*Surface-groundwater relationships, 
“Long-term planning, *Analytical techniques, 
Hydrology, Groundwater, Surface waters, 
Legislation, Water supply, Waste treatment, 
Waste water disposal. 


*Hydraulic 


Section 208 of the Federal Water Pollutin Control 
Act Amendments of 1972 requires waste treatment 
management planning for areas with substantial 
water quality problems. The impact, interrelation- 
ships, and treatment alternatives must be 
identified and assessed for complex waste sources 
which may affect water quality. Waste treatment 
needs must be projected ovei a period of 20 years. 
Numerical hydrologic models and associated 
dels for pollut transport are important 
planning tools, allowing complex interrelation- 
ships between surface and groundwater quality, 
water supply, waste discharge, waste water treat- 
ment, and treatment alternatives to be assessed. 
The hydralic and transport theories are well 
developed; equations exist which can be solved by 
existing computers to describe the systems. The 
development of a model to provide accurate as- 
sessments requires considerable hard data and 
knowledge of system parameters and boundaries. 
Because of the cost, time, and technology 
required, numerical modelling should be limited to 
complex problems where simpler methods are in- 
sufficient. (Snyder-FIRL) 
W78-05895 





STUDY OF THE CONTAMINATION OF 
MARINE CULTURES, (IN FRENCH), 

Centre d'Etudes et de Recherches de Biologic et 
d'Oceanographie Medicale, Nice (France). 

J. Aubert, G. Flatau, D. Puel, V. Breittmayer, and 
R. Clement. 

Rev Int Oceanogr Med 45/46, p 77-98, 1977. 





Field S—WATER QUALITY MANAGEMENT AND PROTECTION 


Descriptors: Chemical wastes, *Microbiological 
studies, *Toxicity, Water ncn dt *Marine pollu- 
tion, *Path of pollutants, *Monitoring. 


Chemical and microbiological pollution resulting 
from agricultural, industrial and urban sources 
were monitored in water and in organisms of 6 
marine experimental aquaculture centers and of a 
marine zoo. Pollutant concentrations were lower 
than the admitted levels. Microbiological quality 
of organisms was apparently related to the biologi- 
cal quality of water.--Copyright 1978, Biological 
Abstracts, Inc. 


W78-05897 
UNDERGROUND INJECTION OF LIQUID 
WASTE CAN BE ENVIRONMENTALLY 
SOUND, 


Texas Water Quality Board, Austin. 
For primary bibliographic entry see Field SE. 
W78-05899 


BEHAVIOR OF ANIONIC SURFACTANTS IN A 
SOIL-SEWAGE EFFLUENT SYSTEM, 
Agricultural Research Organization, Bet Dagan 
(Israel). Inst. of Soils and Water. 

A.J. Acher, and B. Yaron. 

Journal of Environmental Quality, Vol. 6, No. 4, p 
418-420, October-December, 1977. 5 fig, 2 tab, 11 
ref. 


Descriptors: ‘*Surfactants, ‘Soil chemistry, 
*Sewage effluents, *Adsorption, *Soil contamina- 
tion, Pollutant identification, Soils, Microbial 
degradation, Municipal wastes, Waste water 
disposal, Waste water treatment. 


The absorption and desorption of anionic surfac- 
tants by soil during the application of water and 
sewage effluents was investigated. Sodium lauryl 
sulfate (NaLS), dodecyl benzene sulfonate sodium 
salt (DDBS), and linear alkyl aryl sulfonate (LAS) 
were applied in 1% aqueous solutions to a sandy 
regosol from Mivtachim, Israel and a clay gru- 
muso! from Tel Adashim, Israel. The soil was 
mixed with a combination of the anionic surfactant 
solution and sewage effluent from Nazareth or 
Haifa, Israel. The concentration of anionic surfac- 
tants was measured with the methylene blue active 
substances (MBAS) method. The affinity of the 
soil was lowest for DDBS and higher for NaLS. 
Microbial attack during adsorption from sewage 
effluent raised the soil’s apparent adsorption 
capacity. The adsorption isotherms of the ionic 
surfactants were linear and the soil type controlled 
the rate of accumulation. The soil-adsorbed NaLS 
was completely fixed and could not be desorbed. 
The desorption rate of DDBS and LAS from soil 


was controlled by the initial concentration. 
(Snyder-FIRL) 

W78-05900 

IMPROVING SUBSURFACE DISPOSAL 


SYSTEM PERFORMANCE, 

Agricultural Research Center, Beltsville, MD. 
For primary bibliographic entry sce Field SE. 
W78-05901 


NITRATE LEACHING DURING LONG-TERM 
SPRAY IRRIGATION FOR TREATMENT OF 
SECONDARY SEWAGE EFFLUENT ON 
WOODLAND SITES, 

Pennsylvania State Univ., University Park. Dept. 
of Agronomy. 

J. E. Kook, and L. T. Kardos. 

Journal of Environmental Quality, Vol. 7, No. 1, p 
30-34, January-March, 1978. 5 fig, 3 tab, 16 ref. 


Descriptors: *Return flow, *Sewage wastes, 
*Nitrates, *Leaching, *Soil water, Forests, Hard- 
wood, Surface irrigation, Rates of application, 
Recirculated water, Waste water treatment, Mu- 
nicipal wastes. 


40 


Studies were conducted at two forested areas ir- 
rigated with 5 cm of waste water to evaluate long- 


term effects of sewage effluent land applications | 


on nitrate leaching. A hardwood forest received an 


average annual effluent loading of 293 kg/acre 


over a nine-year period. The study indicated that 
83% of the total nitrate, more than 2,000 kg/acre, 
had leached from the hardwood site in six of the 
nine years. Analyses of the soil water at a depth of 
120 cm showed an average nitrate concentration of 
15 mg/liter, with a high of 30 mg/liter recorded dur- 


— 


ing the latter part of 1969 and early 1970. Little © 
nitrate reduction was achieved by dividing effluent | 


applications into 2.5 cm twice weekly or reducing 
irrigation to 2.5 cm weekly. Nitrate concentrations 


at the 120-cm depth remained above the potable | 


water nitrate limit of 10 mg/liter. A white spruce 


forest planted in well-drained clay loam was ir- | 


rigated weekly with 5 cm of effluent over 9 months 
of the year beginning in 1963. Analyses of the soil 
water nitrate content at a depth of 120 cm showed 
an average concentration of less than 10 mg/liter. 
A total of 36% of the nitrate had leached from the 


—————— 


site between the sixth and ninth years of the study. 
An increase in the rate of effluent irrigation to 7.5 | 


cm/week resulted in a 75% leaching rate, with 
nitrate concentrations exceeding 10 mg/liter at the 
120 cm depth. (Lisk-FIRL) 

W78-05903 


DISCHARGE OF NITROGEN, PHOSPHORUS 


AND ORGANIC MATTER INTO THE GULF OF- 


BOTHNIA, 


National Swedish Environment Protection Board, 


Uppsala. Limnological Survey. 

T. Ahl, A. Haverinen, L. Thorell, and J. 
Wartiovaara. 

Ambio, Vol 6, No 5, p 273-275, 1977. 4 fig, 1 tab, 
12 ref. 


Descriptors: Path of pollutants, Water pollution 
sources, *Nitrogen, *Phosphorus, *Biochemical 
oxygen demand, * Oceans, *Rivers, Drainage area, 
Watersheds(Basins), Municipal wastes, Industrial 
wastes, Waste water treatment, *Gulf of 
Bothnia(Finland). 


Sources and quantities of nitrogen, phosphorous, 
and organic matter discharged into the Gulf of 
Bothnia, feeder to the Baltic Sea, from Sweden 
and Finland were calculated. Major sources of 
nitrogen, phosphorus, and organic matter were 
determined to be rivers, municipal waste waters, 
and industrial waste waters. A total of more than 
81,000 tons/yr of nitrogen in the form of ammonia, 
nitrite, nitrate, and organic matter was discharged 
into the gulf, 90% from rivers. The total quantity 
of inorganic nitrogen discharged was 22,000 tons 
and organic was 59,000 tons. A total of 6,200 
tons/yr of phosphorus was released with under 
5,000 tons from rivers, more than 600 tons from 





municipal waste waters, and more than 700 tons | 


from industrial wastes. About 56% of the total 
phosphorus was organic, with the remainder being 
inorganic phosphate. An _ estimated 600,000 
tons/year of 7-day BOD was discharged, with 54% 
contributed by industrial waste waters and 43% 
from rivers. The 7-day BOD loading on the Gulf of 
Bothnia was calculated at 5.16 g/sq m/yr. Bothnian 
Bay loading was estimated at 6.58 g/sq m/yr, and 
4.51 g BOD/sq m/yr in the Bothian Sea. (Lisk- 
FIRL) 

W78-05905 


THE PROBLEM OF POLLUTION IN THE 
MONTPELLIER REGION, (IN FRENCH), 

L. Berner. 

Bull Soc Linn Provence 28, p 23-32, 1975. 


Descriptors: *Bioindicators, Water pollution ef- 
fects, *Lez River(France), Path of pollutants, En- 
vironmental effects. 


Animal and plant indicators show that the develop- 
ment of pollution of the Lez river, in the Montpel- 
lier region, from its source (where it is potable) to 
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its mouth (where it is heavily polluted) cor- 
responds to the degradation of the environment of 
the region.--Copyright 1978, Biological Abstracts, 


Inc. 
W78-05906 


COASTAL WATER RESEARCH PROJECT. AN- 
NUAL REPORT FOR THE YEAR ENDED 30 
JUNE 1977. 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

Annual Report for the Year Ended 30 June 1977. 
257 p, 3 append. 


Descriptors: *Baseline studics, *Environmental 
effects, *Resources development, ‘*Water 
resources, California, Waste water disposal, DDT, 
Polychlorinated biphenyls, Heavy metals, Toxici- 
ty, Outfall sewers, Sediments, Di , Bottom 
sediments, Pacific Ocean, *Outer Continental 
Shelf, *Southern California Bight, Petroleum 
development, Chlorinated hydrocarbons, Fin ero- 
sion, Dichlorobenzenc. 





Twenty-eight professional papers make up this an- 
nual report. Each paper prepared by individual 
scientists, covers research that was outlined in the 
Research Plan for 1977 and describes when, 
where, and how the scientific work was done as 
well as what was discovered. The following topics 
are covered: Recent data on possible pollutants 
contributed to southern California’s open coastal 
waters by various sources, especially including 
details about municipal wastewaters; new infor- 
mation about how the discharged material is dis- 
tributed by water motions; new findings about 
animal and plant populations; studies of the levels 
of pollutant materials in animals; the levels at 
which metals and chlorinated hydrocarbon pollu- 
tants become toxic to marine life as determined by 
tests; and evidence of actual effects on animals in 
the ocean. (See W78-05912 thru W78-05930) (Sinha 
- OEIS) 

W78-05911 


CHARACTERISTICS OF MUNICIPAL WASTE- 
WATER DISCHARGES, 1976, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

H. A. Schafer. 

In: Southern California Coastal Water Research 
Project Annual Report for the Year Ended 30 June 
1977, p 19-23, 1977. 4 tab. 


Descriptors: *California, *Water pollution 
sources, *Heavy metals, *Baseline studies, En- 
vironmental effects, *Resources development, 
*Water resources, Municipal wastes, Waste 
water, DDT, Polychlorinated biphenyls, Outer 
Continental Shelf, *Petroleum development, 
Chlorinated hydrocarbons. 


Municipal wastewater discharges are the principal 
source of most pollutants entering the southern 
California waters as a result of human activity. 
The data for 1976 are summarized in three tables. 
The summary indicates that, although the flow of 
municipal wastewater has increased by approxi- 
mately 10% in the last 5 years, the mass emission 
of several of the waste constituents have been 
reduced. Most notable is the significant decline in 
the discharge of DDT and PCB chlorinated 
hydrocarbons. Notable changes between 1975 and 
1976 include the following: The Hyperion 7-mile 
outfall selenium mass emission rate is twice the 
amount of any previous year. Silver showed a 17% 
increase between 1974 and 1975, but the 1976 mass 
emission rate was lower than for any year since 
1971. Arsenic, cadmium, copper, lead and zinc 
values showed some increase. (See also W78- 
05911) (Sinha - OFIS) 

W78-05912 
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METALS IN POWER PLANT COOLING 
WATER DISCHARGES, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

D. R. Young, T-K. Jan, and M. D. Moore. 

In: Southern California Coastal Water Research 
Project Annual Report for the Year Ended 30 June 
1977, p 25-31, 1977. 2 ref. 


Descriptors: *Baseline studies, *Environmental 
effects, *Resources development, *Water 
resources, *Cooling water, *Powerplants, 
*Metals, Water pollution sources, Heavy metals, 
Electric powerplants, California, Outer Continen- 
tal Shelf, Petroleum development, Southern 
California Bight. 


Cooling water from coastal power plants is the lar- 
gest type of discharge to the Southern California 
Bight. The average annual flow from the fifteen 
major electrical generating stations in southern 
California during 1970-71 was 7.7 x 10 to the 12th 
power liters/year, approximately seven times the 
corresponding rate for municipal wastewater 
discharged via submarine outfalls. There has been 
growing concern that these very large thermal 
discharges could be raising the levels of certain 
toxic trace metals, such as copper, in the 
nearshore waters. An investigation into the levels 
of six trace metals in both seawater influent and 
effluent of eight major generating statons located 
along the Ventura, Los Angeles, and Orange 
County coastlines was conducted. Findings to date 
indicate that, although increased levels of some 
metals are found in certain nearshore regions 
(particularly harbors), the power plants studied do 
not appear to be an important source (See also 
W78-00511) (Sinha - OEIS) 

W78-05913 


HALOGENATED HYDROCARBONS IN 
WASTEWATERS: KNOWNS AND UNKNOWNS, 
Southern California Coastal Water Research Pro- 
ject, El Segundo. 

T. C. Heesen, and D. R. Young. 

In: Southern California Coastal Water Research 
Project Annual Report for the Year Ended 30 
June, p 33-38, 1977. 2 fig, 3 tab, 3 ref. 


Descriptors: *Baseline studies, *Environmental 
effects, *Resources development, *Halogenated 
pesticides, Water pollution sources, Pollutant 
identification, Polychlorinated biphenyls, DDT, 
Outer Continental Shelf, Southern California 
Bight, Low-molecular-weight halogenated 
hydrocarbons(LMHH). 


The data are in agreement with a conclusion re- 
ported last year--that the sum of the measureable 
DDT and PCB residues (which make up most of 
the effluent monitoring total identifiable 
chlorinated hydrocarbon values) are generally an 
order of magnitude below the level of total 
chlorinated benzenes in these municipal waste- 
waters. Recent pilot studies of the Hyperion 5-mile 
effluent (whose 350-mgd flow accounts for about 
one-third of the municipal wastewater discharged 
to the Bight) suggest that the level of low-molecu- 
lar-weight halogenated hydrocarbons (LMHH) is 
one order of magnitude above that of the 
chlorinated benzenes, and two orders of mag- 
nitude above that of the DDT/PCB residues 
gencrally reported to regulatory agencies as total 
identifiable chlorinated hydrocarbons. (See also 
W78-0591 1) (Sinha - OFIS) 

W78-05914 


IN SITU MEASUREMENTS OF INITIAL DILU- 
TION, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

T. J. Hendricks. 

In: Southern California Coastal Water Research 
Project Annual Report for the Year Ended 30 June 
1977, p 41-51, 1977. 4 fig, 2 ref. 
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Sources Of Pollution—Group 5B 


Descriptors: *Baseline studies, *Environmental 
effects, *Resources development, *Water pollu- 
tion sources, *Path of pollutants, *Waste 
water(Pollution), Outfall sewers, California, Outer 
Continental Shelf, Southern California Bight, 
Dilution, In-situ measurements. 


Initial dilution processes at the four major ocean 
outfalls in the southern California area were stu- 
died to (1) compare various methods of predicting 
initial dilution, measure the actual dilutions 
produced by existing outfall systems, and compare 
the predicted and actual performances; (2) ex- 
amine the behavior of buoyant plumes and surface 
wastefields in the sea; and (3) determine the suita- 
bility of various tracers for field studies of plume 
and wastefield behavior. Results to date indicate 
that the ‘minimum initial dilutions’ ranged from a 
low of 100:1 to a high of 290:1 for the well- 
stratified conditions existing during October 1976. 
Measurements at the four major outfalls during a 
period of strong stratification indicate that initial 
dilutions of effluents are significantly higher than 
predicted by numerical models, which neglect the 
influence of ambient ocean currents. Ammonia 
and Rhodamine WT dye dilutions were essentially 
equivalent, in relatively good agreement with 
limited bacterial comparisons, but significantly 
greater than estimates based on turbidity. (See also 
W78-0591 1) (Sinha-OEIS) 

W78-05915 


COASTAL CURRENTS, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

T. J. Hendricks. 

In: Southern California Coastal Water Research 
Project Annual Report for the Year Ended 30 June 
1977, p 53-62, 1977. 5 fig, 3 ref. 


Descriptors: *Baseline studies, *Environmental 
effects, Resources development, *Water pollution 
sources, *Currents(Water Waste water(Pollution), 
Outfall sewers, California, *Outer Continental 
Shelf, *Southern California Bight, Pollutant trans- 
port, Subthermocline water. 


During 1976, current meter and drogue studies 
were carried out in the San Diego area. The objec- 
tives of this work were (1) to determine the mean 
speed and direction of subthermocline currents 
over a period of a year, (2) to examine the long- 
term variability in these currents, (3) to determine 
the length of the segment of coast that can be 
described by the currents recorded at a single loca- 
tion, and (4) to explore possible correlations 
between these currents and winds and tides. Dur- 
ing the year, short-duration measurements of cur- 
rents were made at several depths in the water 
column near four southern California municipal 
wastewater outfalls as part of the continuing stu- 
dies of initial dilution of wastewater discharges. 
The mean notion of the subthermocline currents in 
the area of the Point Loma outfall over a 290-day 
period was upcoast at a speed of 3 cm/sec. This net 
upcoast motion is in agreement with the distribu- 
tion of effluent-related sediments in this area and, 
in fact, with the distribution of sediments off the 
Whites Point outfall as well. If this mean flow con- 
tinued along the entire coast between Mexico and 
Point Conception, it would correspond to a transit 
time for that region of about 150 days. (See also 
W78-05911) (Sinha-OEIS) 

W78-05916 


POLLUTANTS IN SEDIMENTS OFF PALOS 
VERDES, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

G. P. Hershelman, T-K. Jan, and H. A. Schafer. 
In: Southern California Coastal Water Research 
Project Annual Report for the Year Ended 30 June 
1977, p 63-68, 1977. 3 fig, 6 ref. 


Descriptors: *Baseline studies, *Environmental 
effects, Resources development, * Water pollution 








Group 5B—Sources Of Pollution 


sources, *Sediments, *Heavy metals, DDT, 
Polychlorinated biphenyls, Water pollution, Paths 
of pollutants, Outfall sewers, *Outer Continental 
Shelf, Southern California Bight. 


Concentrations of eight metals, DDT, and PCB in 
the surface sediments at 44 stations off Palos 
Verdes Peninsula were determined and are re- 
ported. To evaluate the degree to which submarine 
discharges have altered conditions around out- 
falls, it is necessary to determine corresponding 
baseline values. In spite of the differences 
between sampling sites, the ranges of the baseline 
concentrations are gencrally quite similar. The 
highest values for most of the metals are about an 
order of magnitude lower than concentrations in 
outfall sediments in the area extending 5 km to the 
northwest of the JWPCP outfalls. (See also W78- 
05911) (Sinha-OEIS) 

W78-05917 


PRECISION OF CHLORINATED HYDROCAR- 
BON MEASUREMENTS, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

For primary bibliographic entry see Field 5A. 
W78-05918 


SATELLITE IMAGERY STUDIES, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

T. J. Hendricks. 

In: Southern California Coastal Water Research 
Project Annual Report for the Year Ended 30 June 
1977, p 75-78, 1977. 2 fig, 1 ref. 


Descriptors: *Baseline studies, *Environmental 
effects, Resources development, *Water pollution 
sources, Remote sensing, Satellites(Artificial), 
Water circulation, California, *Outer Continental 
Shelf, *Southern California Bight, Pollutant trans- 
port, Satellite imagery. 


The possibility of using remote sensing, particu- 
larly satellite imaging, to obtain information on the 
surface water circulation within the Southern 
California Bight is explored. As imagery is col- 
lected and analyzed, the sequential development 
and movement of the thermal patterns can be ob- 
served and the validity of these inferences can be 
tested. From this imagery, a conceptual model of 
the circulation of the surface water within the 
Bight might be developed and perhaps insight can 
be gained into the sources of the long-period fluc- 
tuations observed in nearshore shelf current meter 
records. (See also W78-0591 1) (Sinha-OEIS) 
W78-05919 


CHLORINATED BENZENES IN 
VERDES FLATFISH, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

For primary bibliographic entry see Field 5C. 
W78-05920 


PALOS 


METALS IN SEAFOODS NEAR OUTFALLS, 
Southern California Coastal Water Research Pro- 
ject, El Segundo. 

For primary bibliographic entry see Field 5C. 
W78-05921 


METALS IN MUSSELS FROM HARBORS AND 
OUTFALL AREAS, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

D.R. Young, and G. V. Alexander. 

In: Southern California Coastal Water Research 
Project Annual Report for the Year Ended 30 June 
1977, p 159-165, 1977. 1 fig, 2 tab, 6 ref. 


Descriptors: *Baseline studies, *Environmental 
effects, Resources development, *Water pollution 
sources, *Water pollution effects, *Heavy metals, 


Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Bioindicators, Outfall sewers, Mussels, Paints, 
California, Outer Continental Shelf, Southern 
California Bight, Trace metals, Mytilus edulis. 


Abnormally high levels of a number of potentially 
toxic trace metals in tissues of bay mussels 
(Mytilus edulis) collected from areas of either ves- 
sel activities or municipal wastewater discharges 
are reported. Ship and boat protective paints con- 
stitute a potentially significant source of certain 
trace metals to coastal marine waters. For exam- 
ple, copper, mercury, and tin have been used ex- 
tensively as toxicants in antifouling paints, and 
chromium, lead and zinc are important com- 
ponents of bottom primers. Cadmium also occurs 
in certain paint pigments, and zinc is utilized in the 
sacrificial anodes that are attached to vessel bot- 
toms to prevent corrosion of metal parts. The 
results of this study indicate that the use and main- 
tenance of recreational, commercial, and naval 
vessels, as well as the submarine discharge of mu- 
nicipal wastewater, are sources of trace metal ad- 
ditions to intertidal organisms of the Southern 
California Bight. (See also W78-05911) (Sinha - 
OEIS) 

W78-05922 


A SAFE LEVEL OF HEXAVALENT CHROMI- 
UM FOR A MARINE POLYCHAETE, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

For primary bibliographic entry see Field SC. 
W78-05923 


EFFECTS OF HEXAVALENT CHROMIUM ON 
SEA URCHIN EMBRYOS AND BRITTLE 
STARS, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

For primary bibliographic entry see Field SC. 
W78-05924 


TOXICITY OF A CHLORINATED BENZENE 
TO SEA URCHIN EMBRYOS, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

For primary bibliographic entry see Field SC. 
W78-05925 


MARINE BIRD DEATHS AT LOS ANGELES 
zoo, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

For primary bibliographic entry see Field SC. 
W78-05926 


ANIMALS THAT ARE 
MARINE POLLUTION, 
Southern California Coastal Water Research Pro- 
ject, El Segundo. 

For primary bibliographic entry see Field 5C 
W78-05927 


INDICATORS OF 


HISTOLOGY OF LIVER TISSUE FROM DOVER 
SOLE, 
Southern California Coastal Water Research Pro- 
ject, Et Segundo. 

For primary bibliographic entry see Field SC. 
W78-05928 


FIN EROSION DISEASE AND LIVER CHEMIS- 
TRY: LOS ANGELES AND SEATTLE, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

For primary bibliographic entry see Field SC. 
W78-05929 


FIN REGENERATION IN DOVER SOLE, 
Southern California Coastal Water Research Pro- 
ject, El Segundo. 

For primary bibliographic entry see Field SC 
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W78-05930 





HYDROGEOLOGY OF THE LAKE 
METIGOSHE BASIN NORTH DAKOTA AND 
MANITOBA, 3 
North Dakota Univ., Grand Forks. Dept. of 
Geology; and Geological Survey, Grand Forks,} 
ND. 


S.R. Moran. } 
Available from the National Technical Informa- © 
tion Service, Springfield, VA 22161 as PB-279 638, | 
Price codes: A04 in paper copy, AO! in microfiche. | 
North Dakota Water Resources Research In-| 
stitute, Fargo, Completion Report, Part 1, 
Research Report WI-221-043-77, May 1977. 59 p, | 
10 fig, 3 tab, 19 ref, 2 append. OWRT A-034- 
NDAK(1). 14-31-0001-5034. i 
*Nutrients, Lake basins, Seepage, Lakes, Water 
quality, Groundwater movement, Hydrogeology, 
*Canada, Watershed management, Recreation | 
wastes, *Water pollution sources, Water pollution | 


Descriptors: Baseflow, Groundwater, reckaail 
; 


effects, *North Dakota, Manitoba, *Lake i 
Metigoshe Watershed(ND-Manitoba), — Turtle | 
Mountains. i 


} 
Lake Metigoshe has been extensively developed ¥ 
as one of the most important recreational lakes in 
Central North Dakota. With such heavy use, the 
nutrient level of the lake has risen to a level where | 
growth of planktonic algae and rooted plants have | 
detrimentally affected recreational use of the lake. 
This study is part of a multi-disciplinary effort to 
discover the sources from which and_ the 
mechanisms by which excess nutrients were enter- 
ing the lake. On the basis of the data obtained in 
this study it is not possible to determine the origin } 
of the nutrients that Downing (1975) found enter- 
ing the lake through the groundwater. i 
W78-05933 


PHOSPHORUS DYNAMICS IN_ SOILS _IR- 
RIGATED WITH MUNICIPAL WASTEWATER, 
Purdue Univ., Lafayette, IN. Water Resources 
Research Center. 

For primary bibliographic entry see Field 5D. 
W78-05937 


CRITERIA FOR THE USE OF VERTICAL 
AVERAGING IN GREAT LAKES DISPERSION } 
MODELS, 

Cleveland State Univ., OH. Dept. of Chemical En- 
gineering. 

F. M. Galloway, Jr, and S. J. Vakil. 

Journal of Great Lakes Research, Vol. 3, No. 1-2, 
p 20-28, October 1977. 9 fig, 2 tab, 13 ref. OWRT 
A-036-OHI0(3). 





Descriptors: *Dispersion, *Lake Erie, *Lake On- 
tario, *Great Lakes, *Model studies, Mathemati- | 
cal models, Lakes, Circulation, Water circulation, 
Mixing, Diffusion, Pollutants, *Path of pollutants, | 
Waier pollution, Flow, Currents(Water), Velocity, 
Limnology, *Dispersion models. 


serene 


Two basic questions that arise in the development | 
of Great Lakes dispersion models are (1) when can | 
vertical averaging be used to reduce the dimen: | 
sionality of the problem, and (2) what value(s) { 
should be used for the horizontal dispersion coef- 
ficient(s). A strategy was presented for estimating 
answers to both questions. Application of the | 
strategy was illustrated using dispersion modeling | 
in the Western Basin of Lake Erie as an example. | 
Predicted values for the horizontal effective | 
dispersion coefficient also were compared with | 
some previous measurements of horizontal disper- | 
sion in Lake Ontario. (Sims-ISWS) 
W78-05947 


EFFECTS OF POLLUTANTS ON NATALITY OF 
MUSCULIUM SECURIS 
(BIVALVIA:PISIDIIDAE), 

Guelph Univ.. (Ontario). Dept. of Zoology. 
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For primary bibliographic entry see Field SC. 
W78-05956 


THE CYCLE OF HEAVY METALS IN LAKES, 
(IN GERMAN), 

Eidgenoessische Anstalt fuer Wasservorsorgung, 
Abwasserreinigung und Gewaesserschutz, 
Kastienbaum (Switzerland). Seenforschungslab. 

P. Baccini. 

Schweiz Z Hydrol 38(2), p 121-158, 1976. 


Descriptors: *Heavy metals, *Lake sediments, 
Mesotrophy, Biomass, Lakes, *Model studies, 
Sedimentation, Switzerland, *Lake Lu- 
cerne(Switz), *Path of pollutants. 


In mesotrophic Lake Lucerne (Bay of Horw) 
(Switzerland) and in eutrophic Lake Alpnach con- 
centration and scdimentation of Fe, Cu, Zn, Cd 
and Pb were investigated as a function of time and 
depth, and compared with a series of physical and 
chemical parameters. A metal balance was made 
for the Lake Alpnach. A model for the distribution 
of the metals between biomass, allochthonous 
material and dissolved phase was employed. 
Phenomenology and the model indicate that the 
sedimentation of the metals is dominated by al- 
lochthonous particles, the biogenic particulariza- 
tion is partially reversed by lake internal decom- 
position processes and the trace metals reaching 
the sediment ar partially redissolved.--Copyright 
1978, Biological Abstracts, Inc. 

W78-05962 


PHOSPHORUS LOADING AND RESPONSE IN 
LAKE VANERN NEARSHORE AREAS, 

National Swedish Environmental Protection 
Board, Uppsala. 

For primary bibliographic entry see Field 5C. 
W78-05966 


BACTERIAL CONTAMINATION OF LAKE 
POWELL WATERS: AN ASSESSMENT OF THE 
PROBLEM, 

New Mexico Univ., Albuquerzque. Dept. of Biolo- 


gy. 

D. E. Kidd. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-261 682, 
Price codes: A03 in paper copy, A01 in microfiche. 
Report NSF-RA-E-75-184, Lake Powell Research 
Project Bulletin Number 16, December 1975. 32 p, 
2 fig, 17 tab, 11 ref. NSF AEN 72-03462 A03. 


Descriptors: *Lake Powell(Ariz-Utah), 
*Coliforms, *Water pollution, *Bacteria, *Water 
quality standards, *Public health, Reservoirs, 
Recreation, Swimming, Potable water, Mathe- 
matical models, Shigella, Salmonella, Streptococ- 
cus, Lake Powell Research Project, Diseases, 
Hazards, Utah, Arizona, Colorado River. 


Analysis of water samples taken from Lake Powell 
in Utah and Arizona from 1972-74 for coliform 
bacteria and fecal streptococci indicates that water 
in the reservoir is unsafe to drink, but generally 
safe for recreational use. But fecal material is 
present in the water, and contamination will in- 
crease with additional recreational activity in the 
future. Samples from nine main channel sites all 
contained total coliforms in excess of the drinking 
water standard of a monthly average of one per 
100 ml of surface water. The samples also showed 
that only 6% of the observations exceeded the 
safety standard for body contact recreation of 50- 
3000/100ml. At the alternate criterion of 1000/1060 
ml, 20% of the observations exceeded the stan- 
dard. Fecal coliforms, estimated on the basis of 
20% of total coliforms, were above the 200/100 ml 
minimum level for safe body contact in 27% of the 
observations. Fecal streptococci were detected at 
six of the sites, and probable Salmonella con- 
tamination at four sites. During the summer of 
1974 increased sampling was conducted. In June 
and July 84-96% of the counts exceeded 1000 total 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


coliforms/100 ml, and 58-61% exceeded 3000/100 
ml. Both standards indicated that many sites were 
unfit for human body contact. A linear regressin 
management model is presented for estimating 
safe and hazardous water regression management 
model is presented for estimating safe and 
hazardous water conditions. (Lynch-Wisconsin) 
W78-05972 


EUTROPHICATION IN VERMONT, 

Vermont Dept. of Water Resources, Montpelier. 
Water Quality Div. 

For primary bibliographic entry see Field 5C. 
W78-05977 


APPROACHES TO THE STUDY OF MICROBI- 
AL TRANSFORMATIONS OF METALS, 
National Bureau of Standards, Washington, DC. 
F. E. Brinckman, W. P. Iverson, and W. Blair. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-259 527, 
Price codes: A02 in paper copy, AOI in microfiche. 
In: Proceedings of the 3rd_ International 
Biodegradation Symposium, Kingston, RI, Aug 
17-23, 1975, p 919-936, 1976. 14 fig, 3 tab, 27 ref. 
Final rept. to ONR, Wash., D.C. and NSRDL, An- 
napolis, Md. 3130118. 


Descriptors: *Heavy metals, *Trace elements, 
*Speciation, *Spectrophotometry, *Water pollu- 
tion effects, *Microbial transformation, Volatility, 
Graphite furnaces, Mercury, Microorganisms, 
Toxicity, Toxins, Pollutant identification, Food 
chains, Bioaccumulation, Methylmercury. 


General approaches to the study of microbial 
transformations of trace metals are surveyed, and 
a research method is described based primarily on 
the detection and speciation of volatile forms of 
these metals. Simple quantitative means for sur- 
veying the potential of microorganisms for 
volatilizing metals are described. Transport agents 
were identified principally through use of flame- 
less atomic spectrophotometry coupled with gas 
chromatography, which permits characterization 
of volatile metals and organometallic compounds 
in the nanogram range so that transformation at 
environmental levels may be monitored. Abiotic 
transfer of methyl groups from biologically methy- 
lated metals to mercury (II) is useful for speciation 
of volatile metal forms suspected of being methy- 
lated. Bacteria, fungi, algae, and protozoa all 
transform minerals, but certain groups contribute 
more than others to the geological distribution of 
mineral matter. Gradually increasing amounts of 
heavy metals from anthropogenic sources have 
been discharged to the aquatic environment, and 
food chain cycling in the vicinity of locally heavy 
concentrations have produced such disastrous ef- 
fects as methylmercury poisoning at Minimata and 
Niigata, Japan. (Lynch-Wisconsin) 

W78-05978 


UTAH LAKE-JORDAN RIVER BASIN MODEL- 
ING PROJECT. VOLUME I. SUMMARY RE- 
PORT. VOLUME II. APPENDIX. 

Environmental Dynamics Inc., Los Angeles, CA. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-257 609, 
Price codes: AOS in paper copy, AOI in microfiche 
and PB-255 575, AOS in paper copy, AOI in 
microfiche. Two technical reports prepared for 
EPA, Washington, D.C., Office of Water Quality. 
(Vol I Summary Rept): Oct 1973. 48 p, 23 fig, 1 
tab; (Vol II App): June 1975. 87 p, 4 fig, 17 tab. 
EPA-68-01-0775. 


Descriptors: *Utah Lake(UT), *Jordan 
River(UT), *Mathematical models, *Simulation 
analysis, *QUAL model, *Decp Reservoir Model, 
*Waste assimilative capacity, River basins, 
Basins, Lakes, Rivers, *Utah, Planning, Analyti- 
cal techniques, Reservoirs, Computer programs, 
Decr Creek Reservoir(UT), Water manage- 
ment(Applied). 
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Expanded versions of the stream simulation 
model, QUAL, and the Deep Reservoir Model 
were applied to the Utah Lake-Jordan River Basin 
in Utah to study waste assimilation capacity for 
planning purposes and to verify the models. 
Limited routing capabilities of the original models, 
ranging from streamflow and water temperature 
only, to these plus dissolved oxygen, basic oxygen 
demand (BOD), and conservative minerals, were 
amplified to route a wide range of water quality in- 
dexes. All programming was done in FORTRAN 
IV. A one-dimensional mass balance analysis was 
used to route constituents in the new models, 
called QUAL II and Modified Deep Reservoir 
Model. For application of QUAL II, the flow 
regimes of the Utah Lake-Jordan River Basin were 
segmented into seven subsystems. While flow 
records were excellent, water quality data for 
tributaries were seriously deficient; simulation 
results must therefore be interpreted with caution. 
Simulated parameters for the Upper Provo River 
subsystem coinciding directly with historical data 
included dissolved oxygen, hex-valent chromium, 
boron, TDS, nitrite, nitrate, phosphorus, and am- 
bient coliforms. The BOD profile was very similar, 
while ammonia and temperature varied somewhat 
in some reaches. Other subsystems displayed com- 
parable results, with the exception of Utah Lake, 
the simulation of which proved inaccurate. The 
Modified Deep Reservoir Model was applied to 
Deer Creek Reservoir, but historical data was 
severely limited. (Lynch-Wisconsin) 

W78-05983 


PROCEDURES FOR’ ESTIMATING DRY 
WEATHER POLLUTANT DEPOSITION IN 
SEWERAGE SYSTEMS, 

Energy and Environmental Analysis, Inc., Boston, 


W.-C. Pisano, and C. S. Queiroz. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-270 695, 
Price codes: A06 in paper copy, AOI in microfiche. 
Report No. EPA-600/2-77-120, July, 1977. 92 p, 18 
fig, 22 tab, 11 ref, 3 append. R804579. 


Descriptors: *Combined sewers, *Mathematical 
models, *Regression analysis, *Water pollution, 
*Forecasting, Water quality, Economics, Main- 
tenance, On-site investigations, Measurement, 
Pollutant identification, Waste water treatment, 
*Flushing, *Dry weather sewage bed, Field mea- 
surements. 


A set of generalized procedures for estimating pol- 
lutant loadings associated with dry weather 
sewage solids deposition in combined sewer 
systems as presented. The predictive equations re- 
late the total daily mass of pollutant deposition ac- 
cumulations within a collection system to physical 
characteristics of collections systems (e.g., per 
capita waste rate, service area, total pipe length, 
average pipe slope, average diameter, etc.) A com- 
plex distributed-parameter dry weather sewage 
deposition model was applied to 75 separate and 
combined sewer collection systems in eastern 
Massachusetts to generate estimates of solids 
deposited in the systems (lb/day). These estimated 
loads were then regressed with selected variables 
representing the physical characteristics of the 
collection resulting in 4 predictive single term 
power functions with at most 4 independent varia- 
bles. A high degree of fit of the nonlinear functions 
to the data set was achieved, with the R2 values 
ranging from 0.85 to 0.95. Several alternative pre- 
dictive models which reflect anticipated dif- 
ferences in the availability of data and user 
resources are presented. Pollutant parameters in- 
clude suspended solids, volatile suspended solids, 
biochemical oxygen demand, chemical oxygen de- 
mand, total organic nitrogen, and _ total 
phosphorus. Sewer system age and degree of 
maintenance were considered. Factors are 
presented for estimating the increase in collection 
system deposition resulting from improper main- 
tenance. A user's guide is included. (Seip-IPA) 
W78-05984 
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EFFECT OF LAND DISPOSAL APPLICATIONS 
OF MUNICIPAL WASTES ON CROP YIELDS 
AND HEAVY METAL UPTAKE, 

National Fertilizer Development Center, Muscle 
Shoals, AL. 

P. M. Giordano, and D. A. Mays. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-266 649, 
Price codes: AOS in paper copy, AOI in microfiche. 
Report No. EPA - 600/2-77-014, April, 1977. 73 p, 2 
fig, 35 tab, 19 ref. append. EPA-IAG-D4-0415. 


Descriptors: *Rates of application, *Heavy 
metals, *Absorption, *Soil treatment, *Fertilizers, 
Sewage disposal, Sludge disposal, Municipal 
wastes, Leaching, Movement, *Heavy metal up- 
take, *Heavy metal movement, *Land application. 


Heavy metal uptake in soils and plants resulting 
from land application of municipal compost and 
sewage sludge was investigated over a 7-year 
period. Special emphasis was placed on uptake 
and cumulative and residual availability of Cd, Zn, 
Ni, Pb, and Cu to vegetable crops grown in the 
field. Multiple applications of composted garbage 
refuse totaling 900 metric tons/hectare have 
resulted in satisfactory crop growth with only a 
moderate increase of some heavy metals in plant 
tissues. In contrast, lower application rates of 
several domestic sewages resulted in significant 
uptake of certain metals, especially in more sensi- 
tive species such as leafy vegetables and string 
beans. Although heavy metals accumulate with re- 
peated treatment, plant abailability seems to be re- 
lated to product matrix rather than to total content. 
Uptake rates from inorganic and organic sources 
were compared. Heavy metal movement in soil 
profiles from municipal waste applications were 
investigated under simulated and natural rainfall 
conditions. Mobility of heavy metals is slightly 
greater from inorganic than from organic sources 
but is minimal under even severe leaching situa- 
tions; groundwater contamination from heavy ap- 
plication is unlikely except in very acid soils where 
mobility would be greater. The economic return of 
municipal waste application, when compared to 
chemical fertilizer application, is minimal. (Seip- 
IPA) 

W78-05985 


ENVIRONMENTAL INFLUENCES ON THE AC- 
CUMULATION OF LEAD, CADMIUM, MERCU- 
RY, ANTIMONY, ARSENIC, SELENIUM, 
BROMINE AND TIN IN UNICELLULAR ALGAE 
CULTIVATED IN THAILAND AND IN GER- 
MANY, 

Gesellschaft fuer Strahlen- und Unweltforschung 
m.b.H., Neuherbergbei Munich (West Germany). 
For primary bibliographic entry see Field SC. 
W78-05998 


NITROGEN - AN ESSENTIAL LIFE FACTOR 
AND A GROWING ENVIRONMENTAL 
HAZARD, REPORT FROM NOBEL SYMPOSI- 
UM NO. 38. 

AMBIO, Vol. 6, No. 2-3, p 96-105, 1977. 4 fig, 48 
ref. Edited by B. Bolin and E. Arrhenius. 


Descriptors: *Nitrogen, *Hazards, 
*Environmental effects, Nitrates, Nitrites, Am- 
monium compounds, Nitrogen compounds, 
Nitrogen cycle, Nitrogen fixation, Runoff, 
Leaching, Oxidation-reduction potential, Agricul- 
tural runoff, Toxicity, Economics, Eutrophica- 
tion. 


A review of the basic relationships of nitrogen to 
the life cycle shows that it is one of the elements 
essential for building cells of which all living or- 
ganisms are composed. It occurs in food, in natu- 
ral products, in the products of ammonia based in- 
dustry, in soil, in bodies of water and in the at- 
mosphere. The relative amounts of nitrogen in the 
various global compartments vary widely but are 
found in ratios of approximately 1:30:30:600 for 
microorganisms:plant biomass:soil inorganic 
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nitrogen:soil organic matter. In a mature terrestrial 
ecosystem the nitrogen cycle is balanced and al- 
most closed. The main processes whereby 
nitrogen enters this system are biological nitrogen 
fixation and deposition from the atmosphere. The 
processes by which nitrogen leaves the system 
are: leaching, denitrification, erosion, surface ru- 
noff and ammonia volatization. Human activities 
that interfere most with the nitrogen cycle are 
agriculture, combustion and waste treatment. The 
main effects obtained are contamination of water 
bodies with nitrogen compounds leading to 
eutrophication and health hazards, pollution of air, 
acidification of soil and water, and diminishing of 
the stratospheric ozone. Some of the measures 
that would alleviate the undesirable effects of 
human intervention in the nitrogen cycle include: 
increased use of solar, water and wind energy; 
promotion of local energy production units; 
development of more efficient combustion en- 
gines; promotion of public transport; development 
of small scale waste-recycling units; and develop- 
ment of the waste disposal system that does not 
use water as vehicle. (Harris-Wisconsin) 
W78-05999 


ALKALINE POTASSIUM PERMANGANATE 
DEGRADATION OF INSOLUBLE ORGANIC 
RESIDUES (KEROGEN) ISOLATED FROM 
RECENTLY-DEPOSITED ALGAL MATS, 
California Univ., Berkeley. Dept. of Chemistry. 

R. P. Philp, and E. Yang. 

Energy Sources, Vol. 3, No. 2, p 149-161, 1977. 4 
fig, 2 tab, 13 ref. NASA NGL-05-003-003. 


Descriptors: 


*Degradation(Decomposition), 
*Potassium 


permanganate, *Algal mats, 
*Kerogens, *Organic compounds, Oil shales, 
Algae, Cyanophyta, Oxidation, Methodology, 
Analytical techniques, Microcoleus 
chthonoplastes, Lyngbya aestuarii, *Laguna Mor- 
mona(Mexico), Extraction. 


Although kerogen is the most abundant form of or- 
ganic carbon and is very important in hydrocarbon 
formation, relatively little is known of its origin, 
formation, or structure. In this study, insoluble or- 
ganic matter was isolated from an algal mat from 
Laguna Mormona, Baja California (Mexico), and 
the kerogen-like residue extracted and then 
degraded by stepwise alkaline potassium perman- 
ganate oxidation. The findings support the theory 
that kerogen-like precursors are present in 
recently-deposited algal mats, and it is proposed 
that with increasing time additional lipid materials 
can become bound to this residue. Cross-linking 
and defunctionalization may also occur, finally 
producing the algal type of kerogens found in 
many ancient oil shales and sediments. The algal 
mat used in the experiments was formed primarily 
by the filamentous cyanophytes Microcoleus 
chthonoplastes and Lyngbya aestuarii. The mat 
was digested with 6N HCl and 48% HF to remove 
carbonates and silicates. The residue was ex- 
tracted over two weeks, and divided into two por- 
tions; one portion was saponified. Major oxidation 
products from the subsequent degradation in- 
cluded alpha, omega-dicarboxylic acids, normal 
mono-carboxylic acids, isoprenoid acids, and 
mono-methyl branched acids. Problems involved 
with destructive degradation techniques for struc- 
tural determination of kerogen are discussed. 
(Lynch-Wisconsin) 

W78-06000 


A METHOD OF MEASURING AIRBORNE 
ACIDITY: ITS APPLICATION FOR THE 
DETERMINING OF ACID CONTENT ON 
LONG-DISTANCE TRANSPORTED PARTICLES 
AND IN DRAINAGE WATER FROM SPRUCES, 
Swedish Water and Air Pollution Research Lab., 
Goteborg. 

For primary bibliographic entry sce Field 5A. 
W78-06003 
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NITROGEN CYCLES IN A POLLUTED SEA 
AREA, 
Tokyo Univ. (Japan). Dept. of Chemical Engineer. 


ing. 
For primary bibliographic entry see Field SC. 
W78-06004 


UPTAKE OF DISSOLVED AMMONIUM AND 
NITRATE ION BY THE FRY OF COMMON 
CARP, CRUCIAN CARP AND LOACH FROM 
SURROUNDING WATER, (IN JAPANESE), 
Freshwater Fisheries Research Lab., Tokyo 
(Japan). 

For primary bibliographic entry see Field 5C. 
W78-06006 


THE EFFECT OF CHEMICAL SUBSTANCES 
AND THEIR COMBINATIONS ON WATER 
MICROFLORA, (IN RUSSIAN), 

Institute of General and Municipal Hygiene, 
Moscow (USSR). 

For primary bibliographic entry see Field SC. 
W78-06014 


NITRIFICATION IN RUNNING WATERS: CASE 
STUDY GLATT, (IN GERMAN), 
Eidgenoessische Anstalt fuer Wasserversorgung, 
Abwasserreinigung und Gewaesserschutz, Zurich 
(Switzerland). 

W. Gujer. 

Schweiz Z Hydrol 38(2), p 171-190, 1976. 


Descriptors: *Nitrification, Rivers, Model studies, 
Path of pollutants, Waste water treatment, 
*Ammonium, *Switzerland, Water pollution con- 
trol. 


Todays ammonium concentrations in large Swiss 
rivers are well within the admissible tolerance 
threshold, but smaller rivers flowing through den- 
sely populated areas are likely to be overloaded 
with ammonium. A proposed nitrification model 
for rivers permits an evaluation of the influence of 
water pollution control measures on the ammoni- 
um load in the rivers. On the basis of a cast study, 
the use of this nitrification model for the Glatt 
river is discussed. Mean annual values are insuffi- 
cient for planning water pollution control mea- 
sures, different values based on seasonal varia- 
tions are necessary. Nitrification in Swiss rivers is 
low when compared to possible ammonium inputs. 
Ata mean time of flow of 24 h, the Glatt river nitri- 
fies only about 40% of its ammonium input. If 
wastewater cannot be sufficiently diluted, it has to 
be nitrified in wastewater treatment plants. Lakes 
generally decouple ammonium loadings present in 
the inlet and in the outlet.--Copyright 1978, Biolog- 
ical Abstracts, Inc. 

W78-06015 


INVESTIGATION OF THE SUSPENDED 
SOLIDS FROM LAKE CONSTANCE AF- 
FLUENTS, (IN GERMAN), 

Staatliches Inst. fuer Seenforschung und Seenbe- 
wirtschaftung, Langenargen (West Germany). 

G. Wagner. 

Schweiz Z Hydrol 38(2), p 191-206, 1976. 


Descriptors: *Suspended solids, *Lake Con- 
stance(Switz), Lakes, ‘*Path of pollutants, 
*Phosphates, Switzerland, Water pollution 
sources. 


From 1970-1973 suspended solids taken out of the 
most important effluents of Lake Constance 





(Switzerland) were isolated during different water ~ 


discharges in the rivers. The concentrations of 
some elements within the dried substances were 
determined. The concentrations of C, N, P, Ni, 
Cr, Cd and Zn proved to be strongly influenced by 
civilization, on the other hand those of Co, Fe and 
Mn only a little or not. The suspended matter from 
the Bregenzer Ach and the Neuer Rhein was 
hardly polluted and that from the Schussen most 
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polluted by elements coming from local waste 
waters. The loads in every river were calculated by 
the relations between water discharge, concentra- 
tion of suspended solids and concentration of the 
elements within the substance. THe greatest loads 
were transported by the largest rivers. Maximum 
loads were noticed during high water periods. 
Results of tests with material not being dried, 
mixed in hypolimnic waters of Lake Constance, 
showed that only the material from the Bregenzer 
Ach and the Neuer Rhein adsorp phosphate out of 
the water. These substances participated in the 
transport of originally soluted phosphate. The 
suspended solids of all the other rivers gave 
phosphate to the water.--Copyright 1978, Biologi- 
cal Abstracts, Inc. 

W78-06016 


LONG RANGE TRANSPORT OF AIR POLLU- 
TANTS IN EUROPE AND ACID PRECIPITA- 
TION IN NORWAY, 

Norwegian Meteorological Inst., Oslo; and Norsk 
Inst. for Luftforskning, Kjeller. 

For primary bibliographic entry see Field 5A. 
W78-06018 


MIGRATION OF TRACE METALS IN INTER- 
FACES OF SEAWATER AND POLLUTED SUR- 
FICIAL SEDIMENTS, 

University of Southern California, Los Angeles. 
Environmental Engineering Program. 

J.C. S. Lu, and K. Y. Chen. 

Environmental Science and Technology, Vol. 11, 
No. 2, p 174-182, February 1977. 9 fig, 3 tab, 45 
ref. 


Descriptors: *Sediment-water interfaces, 
*Migration, *Trace elements, *Metals, *Path of 
pollutants, *Oxidation-reduction potential, Sedi- 
ments, Water pollution, Pollutants, Model studies, 
Interstices, Los Angeles harbor(CA), California. 


A study of the migration of trace metals between 
water and sediments on three typically-polluted 
nearshore surficial sediments (clay, sand, and silt) 
from Los Angeles harbor, California, showed that 
the direction of migration was regulated by oxida- 
tion-reduction condition rather than by sediment 
type. Three general trends involving different 
trace metals were observed and confirmed with an 
equilibrium model: (1) the released amount in- 
creased as the oxidation-reduction condition 
became progressively reducing (iron and man- 
ganese); (2) the released amount increased as the 
environment became more oxidizing (cadmium, 
ccpper, nickel, lead, and zinc); and (3) there was 
no significant change of concentration in interfa- 
cial water (mercury and chromium). In general, 
trace metal concentrations in interfacial water 
were in the sub-ppb range. Possible mechanisms 
for migration are chemical transformation, bio-ox- 
idation, sorption, dissolution, precipitation, com- 
plexation, and diffusion. The first four probably 
take place at the sediment particle surface and 
finally form the solubility-controlling solids of 
trace metals, while the last three probably occur in 
the bulk solution, and can further regulate the con- 
centration levels and speciation of the trace metals 
in the interfacial waters. Despite the complexity of 
the metal chemistry in the sediment-water inter- 
face, the behavior of metal species can be 
Treasonably well-predicted if environmental condi- 
tions are known. (Lynch-Wisconsin) 

W78-06022 


A SEARCH FOR CYTOPATHOGENIC VIRUSES 
IN SURFACE AND COASTAL SEA WATER IN 
THE PROVINCE OF PISA (ITALY), (IN 
ITALIAN), 

Pisa Univ. (Italy). Ist. di Igine. 

A. Ruschi, and D. Matteucci. 

Riv Ital Ig 35(4-6), p 103-109, 1975. 


Descriptors: *Cytopathogenic viruses, *Bacteria, 
*Viruses, Sea water, *Pisa(Italy), Adenovirus, 
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Arno River(Italy), Coxsackievirus, Echovirus, 
Morto River(Italy), Picornaviruses, Poliovirus, 
Rivers, Serchio River(Italy). 


River and sea waters of Pisa Province were ex- 
amined for cytopathogenic viruses using various 
cell lines and primary cultures. The percentages of 
positive samples were: 26% from the Serchio 
river, 46% from Morto river, 60% from Arno river 
and 65% of sea-water samples taken near a sewage 
outlet. The viruses isolated were coxsackie B, 
echo, adeno, polio and coxsackie A. All 
polioviruses isolated were of vaccine origin.-- 
Copyright 1978, Biological Abstracts, Inc. 
W78-06023 


HYDROGEN ION SPECIATION IN THE ACID 
PRECIPITATION OF THE NORTHEASTERN 
UNITED STATES, 

Cornell Univ., Ithaca, NY. Section of Ecology and 
Systematics. 

For primary bibliographic entry see Field SA. 
W78-06025 


THE CHEMICAL COMPOSITION 
MOSPHERIC PRECIPITATION 
SELECTED STATIONS IN MICHIGAN, 
Michigan Univ., Ann Arbor. School of Natural 
Resources. 

For primary bibliographic entry see Field SA. 
W78-06027 


OF AT- 
FROM 


EFFECT ON GROUNDWATER OF INFILTRA- 
TION AND WASTE WATER TREATMENT 


NEAR ANN, JAMTLAND COUNTY, (IN 
SWEDISH), 

Chalmers Univ. of Technology, Goteborg 
(Sweden). Vatten Inst. Tek. 

L. Carlsson. 


Vatten 33(2), p 144-152, 1977. 


Descriptors: *Infiltration, *Groundwater, Waste 
water treatment, Pre-treatment(Water), Sampling, 
Tracers, Ammonia, Carbonates, Chlorides, 
Hydrocarbonates, Oxygen, Permeability, Soils, 
*Sweden, Nitrates. 


Pre-treated wastewater has since Jan. 1973 been 
infiltrated in glacifluvial sand and gravel in the 
neighborhood of the village of Ann in the county 
of Jamtland (Sweden). The amount of infiltration 
is 130-140 m3/day. The influence on the ground- 
water was observed by water samples taken from 
10 observation tubes surrounding the open infiltra- 
tion pond. An increase in the conductivity of the 
groundwater was noticed together with increases 
in ammonia, hydrocarbonate and chloride. At first 
an increase was also observed in the nitrate con- 
tent but later a decrease in both Oz and nitrate oc- 
curred. By tracer experiment the percolation 
velocity was determined together with the permea- 
bility of the soil.--Copyright 1978, Biological Ab- 
stracts, Inc. 

W78-06028 


THE BIOGENIC CARBON BALANCE IN A 


GROUND WATER INFILTRATION EN- 
RICHMENT SYSTEM, (IN RUSSIAN), 
Academy of Municipal Economy, Moscow 


(USSR). Research Inst. of Public Water Supply, 
Water Purification. 

S. N. Chekalova. 

Gig Sanit 2, p 103-104, 1977. 


Descriptors: Cyanophyta, Chlorophyta, Organic 
wastes, Groundwater, Phytoplankton, Infiltration, 
Water pollution control, Carbon balance, Algae, 
Diatoms, USSR. 


The possible pollution of ground water with or- 
ganic substances resulting from the drying off of 
phytoplankton (blue-green algae, diatoms, green 
algae) in a infiltration enrichment basin was stu- 
died in the Baltezers water supply basin, fed by 
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Lake Baltezers (Riga (USSR)). Noticeable concen- 
trations of C do not evidently pollute the ground 
water in this system, but ground water enrichment 
from a body of water during a bloom should be 
avoided.--Copyright 1978, Biological Absrtracts, 


Inc. 
W78-06030 


ORGANIC MATTER DISTRIBUTION CHARAC- 
TERISTICS IN THE SHOAL SEDIMENTS OF 
THE SELENGA DELTA IN LAKE BAIKAL, (IN 
RUSSIAN), 

Limnologicheskii Inst., Irkutsk (USSR). 

L. A. Vykhristyuk, and F. I. Lazo. 

Izv Sib Otd Akad Nauk SSSR Ser Biol Nauk 2, p 
40-47, 1976. 


Descriptors: *Organic matter, Distribution, Path 
of pollutants, Sediments, *Deltas, Sediment trans- 
port, Humic acids, *Bottom sediments, Lake 
Baikal(USSR), Biochemistry, Pigments, Selenga 
Delta(USSR). 


New data about qualitative comp ts of organic 
matter (OB) (humic acids, vegetable pigments and 
components of OB which are hydrolyzed lightly) 
are presented. The peculiarities of OB distribu- 
tions in the bottom sediments of the Selenga shoal 
(Siberian SSR, USSR) are considered.--Copyright 
1978, Biological Abstracts, Inc. 

W78-06034 





BACTERIAL WATER QUALITY IN WIL- 
DERNESS AREAS, 

California Univ., Davis. Dept. of Engineering; and 
California Univ., Davis. Dept. of Environmental 
Science. 

R. P. Ghirelli, and L. Marler. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 690, 
Price codes: A04 in paper copy, AOI in microfiche. 
Contribution No. 162, California Water Resources 
Center, June, 1977. 50 p, 21 fig, 43 ref. (Project 
UCAL-WRC-W-489). 


Descriptors: *Bacteria, *Water pollution, Water 
quality, *California, Distribution, 
Watersheds(Basins), Sampling, Bioindicators, 
Path of pollutants, Bishop Creek(Calif), Rock 
Creek(Calif), *Yersinia entercolitica. 


The objective of this study was to elucidate in- 
cidence and distribution of Yersinia enterocolitica 
in the Bishop Creek and Rock Creek Watersheds 
of the eastern Sierra. An intensive sampling pro- 
gram covering water from many locations, small 
mammals and soil was conducted. A second objec- 
tive was to test hypotheses regarding origin of the 
bacterium. Results are that routinely used indica- 
tor organisms do not protect against exposure to 
Y. enterocolitica. The data are consistent, but in 
no sense conclusive, with fecal contamination by 
small mammals as a source. Procedures are 
needed both to isolate and to quantify Y. en- 
terocolitica from source samples. (Snyder-Calif, 
Davis) 

W78-06038 


BIOSTIMULATION CHARACTERISTICS OF 
WASTES AND RECEIVING WATERS OF THE 
SNAKE RIVER BASIN. 

National Fie!4 Investigations Center-Denver, CO. 
For primary bibliographic entry see Field SC. 
W78-06045 


THE QUALITY OF LAKE OF THE OZARKS. 
Environmental Protection Agency, Region VII, 
Kansas, MO. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-259 667, 
Price codes: A03 in paper copy, AOI in microfiche. 
June, 1972. 36 p, 6 fig, 9 tab, 6 ref, | append. 
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Descriptors: *Lake of the Ozarks(MO), *Water 
quality, *Regional development, *Recreation, 
*Water pollution sources, *Water pollution ef- 
fects, *Missouri, Lakes, Waste treatment, Treat- 
ment facilities, Tributaries, Bacteria, Coliforms, 
Impoundments, Mesotrophy, Nutrients. 


Monthly sampling of water quality at 21 stations in 
Lake of the Ozarks, Missouri between September 
1970-October 1971 indicates that lake water quali- 
ty is generally good and in most areas is suitable 
for all recreational uses. Certain problems exist, 
however: (1) Lack of planned development along 
the shoreline poses a threat to water quality. (2) 
Certain tributaries carry large amounts of iron-rich 
particulate matter from coal strip mine areas. (3) 
Periods of intense rainfall increase bacteria load 
discharged by tributaries due to land runoff. (4) 
Turbidity decreases downstream. (5) Drainage 
from septic tank leach fields was not readily ap- 
parent. (6) Significant fecal coliform densities 
were monitored at onc station and several tributa- 
ries during limit established by the state for body 
contact recreation. (7) Only slight coliform in- 
creases occurred during the heavy use period. (8) 
No nuisance rooted plant or phytoplankton 
growths were observed. (9) Primary productivity 
studies indicated mesotrophic conditions. (10) 
During May and July carbon fixation rates ap- 
peared limited by lack of soluble phosphorus. (11) 
Major nutrient sources are tributaries, spetic tank 
leachates, boat wastes, and discharges from mu- 
nicipal and resort sewage treatment facilities. 
Lake of the Ozarks was created by Bagnell Dam, 
begun in 1929. During the summer population 
grows from the normal 25-30,000 to about 100,000. 
(Lynch-Wisconsin) 

W78-06050 


NATURE AND TREATABILITY OF DYEING 
WASTEWATERS, 

Hawaii Univ. at Manoa. Dept. of Agricultural En- 
gincering. 

For primary bibliographic entry see Field 5D. 
W78-06080 


POLLUTION INDICATORS AND OTHER 
MICROORGANISMS IN RIVER SEDIMENT, 
Connecticut Univ., Storrs. Biological Sciences 
Group. 

For primary bibliographic entry see Field 5A. 
W78-06096 


DISPERSION CALCULATIONS 
NIFORM SEEPAGE, 

Canterbury Univ., Christchurch (New Zealand). 
Dept. of Civil Engineering. 

B. Hunt. 

Journal of Hydrology, Vol 36, No 3/4, p 261-277, 
February 1978. 11 fig, 20 ref, 1 append. 


IN NONU- 


Descriptors: *Dispersion, *Groundwater move- 
ment, *Model studies, Mathematical models, 
Aquifers, Groundwater, Soil contamination, Pol- 
lutants, *Path of pollutants, Non-uniform flow, 
Permeability, Infiltration, Seepage, Hydrology. 


A singular perturbation approximation was 
derived and applied to some examples in ground- 
water dispersion. This approximation is general 
enough to be used for nonuniform steady and un- 
Steady seepage through heterogeneous aquifers. 
The approximation complements numerical 
methods since it becomes most accurate in regions 
where accurate numerical solutions are almost ac- 
curate in regions where accurate numerical solu- 
tions are almost impossible to obtain. (Sims-ISWS) 
W78-06099 


UPTAKE BY BARLEY OF WATER TABLE- OR 
SURFACE-APPLIED CADMIUM, 
Oklahoma State Univ., Stillwater. 
Agronomy. 

M. B. Kirkham. 


Dept. of 
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Soil Science Society of America Journal, Vol 41, 
No 6, p 1125-1129, November-December 1977. 3 
fig, 3 tab, 19 ref. 


Descriptors: *Cadmium, *Absorption, *Barley, 
Laboratory tests, Soil contamination, *Plant 
physiology, Water pollution, Pollutants, Path of 
pollutants, Groundwater, Leaching, Leachate, Ef- 
fluents, Drainage, Water table, Soil science, Cad- 
mium uptake. 


Solution of Cd were placed for 66 days at the bot- 
tom or top of columns (42-cm long by 15-cm diam) 
containing fine sandy loam soil, half of which were 
planted with barley and half of which were bare, to 
determine rate of movement upward or downward 
of Cd. Three solutions with Cd, as CdS04, were 
used: distilled water with 0.1 microgram/ml Cd; 
distilled water with 10 microgram/ml Cd; seconda- 
ry effluent with 10 microgram/ml Cd. An average 
of 200 ml/day was added to the top or bottom of 
columns with plants; there was not drainage water 
with top additions. An average of 100 or 50 mi/day 
was added to the top or bottom, respectively, of 
columns without plants. Drainage water, which 
collected at the bottom of columns without plants 
and watered from the top, was analyzed daily for 
Cd. Plants and soil were analyzed weekly for Cd 
concentation. In less than 7 days, Cd applicd at the 
surface moved to the bottom moved to the sur- 
face. Cd than plants treated with Cd at the top 
because roots of plants with Cd at the Cd at the 
top. Columns without roots had higher concentra- 
tions of extractable Cd than columns with roots. 
Concentrations of Cd in leachate from columns 
receiving 10 microgram Cd/ml effluent were about 
two times higher than concentrations of Cd in 
leachate from columns recieving 10 microgram 
Cd/ml water. The results showed that barley roots 
more readily absorbed Cd placed in a shallow 
water table than Cd placed in the soil surface. 
(Sims-ISWS) 

W78-061 11 


SEASONAL TRENDS OF NH4+) AND NO3(-) 
NITROGEN ISOTOPE COMPOSITION IN RAIN 
COLLECTED AT JULICH, GERMANY, 
Kerntorschungsanlage Juelich G.m.b.H. (West 
Germany). inst. fuer Chemie. 

For primary bibliographic entry see Field SA. 
W78-06113 


COMPARATIVE CHEMISTRY OF A COOLING 
RESERVOIR AND ITS WATER SOURCE, 

North Texas State Univ., Denton. Dept. of Biolog- 
ical Science. 

B. L. Sams, J. K. Silvey, and J. A. Stanford. 
Journal of the Water Pollution Control Federation, 
Vol 50, No 2, p 193-202, February 1978. 9 fig, 4 
tab, 42 ref. EPA T-900115. 


Descriptors: ‘*Reservoirs, *Water chemistry, 
*Benthos, *Water quality, *Cooling water, 
Aquatic life, Biota, Industrial water, Nutrients, 
Chemical analysis, Nutrient removal, Analytical 
techniques, Phosphates, Sedimentation, Aquatic 
production, Water pollution sources, Phosphorus 
compounds, *Texas, Limnology, *North Lake 
Reservoir(Tex). 





To better understand limnological processes in 
southern reservoirs receiving heated effluents, 
water was analyzed before and after impoundment 
in 330-ha North Lake. Macronutrients and metals 
were quantified within the water column and in the 
sediments during this 2-year study. Reservoir 
source water from Elm Fork, Trinity River con- 
tained 16 times more total phosphorus and sup- 
ported 23 times more Sclenastrum capricornutum 
cells in an algal assay than did water from the im- 
poundment. The reservoir has essentially no 
drainage, and since evaporation is high, the con- 
centrations of many dissolved solids have in- 
creased three-to sevenfold since the reservoir was 
first filled in 1958. North Lake is presently 
phosphorus-limited, based on algal assay and 
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chemical data. Apparently altered chemical 


equilibria have caused adsorption of Lar mw { 


° © vrmuaneed with calcium and iron. (Henley- 
ISWS) 


W78-06114 


BACTERIAL VARIATIONS IN 
FROM A SOUTHWEST IDAHO RANGELAND 
WATERSHED. 

Agricultural Research Service, Boise, ID. 
Northwest Watershed Research Center. 

G. R. Stephenson, and L. V. Street. 

Journal of Environmental Quality, Vol. 7, No 1, p 
150-157, January-March 1978. 5 fig, 1 tab, 29 ref. 


Descriptors: *Coliforms, Water pollution, *Farm 
wastes, *Idaho, *Range management, *Water pol- 
lution sources, Bacteria, Analytical techniques, 
Bioindicators, Pasture management, Pollutant 
identification, Pollutants, Water quality, Agricul- 
tural runoff, Livestock, Storm runoff, Investiga- 
tions. 


Sources and variations in bacterial indicators were 
reported from stream sites over a 3-year period on 
a 233-sq km rangeland watershed in southwest 
Idaho. The occurrence of fecal coliforms was re- 
lated directly to the presence of cattle on summer 
range and winter pastures. Fecal coliforms counts 
in adjacent streams were found to increase soon 
after cattle were turned in and remained high for 


STREAMS 





a 


several months after cattle were removed. Runoff | 


from rainstorms increased both total and fecal 
coliform concentrations in streams on summer 
range with limited management and adjacent to 
winter pastures, but runoff from snowmelt had lit- 
tle effect. Total coliform counts varied more with 
change in streamflow than did fecal coliform 
counts. In fenced summer range allotments, under 
deferred grazing management, the effects were the 
same, except bacterial counts were not as high or 
persistent. The decrease in bacterial concentra- 
tions at several downstream sampling sites in- 
dicated that certain stream segments were self-pu- 
rifying. The presence or absence of livestock along 
the streams overshadow any effect variations in 
chemical concentration of the water might have on 
bacterial concentrations. (Henley-ISWS) 
W78-06116 


EVALUATION OF LEACHATE CHARAC- 
TERISTICS AND PHYSICAL PROPERTIES OF 
COMPACTED MIXTURES OF FLY ASH AND 
WASTEWATER SLUDGE, 

West Virginia Univ., Morgantown. 

R. B. Helm. 

Available from University Microfilms Interna- 
tional, Ann Arbor, Michigan 48106; Order No. 77- 
22, 453. PhD Thesis, 1976, 224 p. 


Descriptors: “Leachate, *Waste disposal, 
*Municipal wastes, *Water analysis, *Trace ele- 
ments, Biodegradation, Analytical techniques, 
Leaching, Industrial wastes, Path of pollutants, 
Soil chemistry, Waste water disposal. 


Laboratory investigations were used to assess the 
environmental impact of combined disposal of mu- 
nicipal waste water sludge and power plant fly ash 
as structural fill or in highway embankments. Vari- 
ous combinations of two municipal sludges and 
four different ashes were tested. Leachate charac- 
teristics, the extent of biological degradation of 
sludge organic matter, permeability, unconfined 
compressive strength, and the effects of calcium 
sulfate and lime as additives were examined. 
Analyses of the leachate samples measured pii, 
total dissolved solids, boron, copper, iron, man- 
ganese, nickel, lead, and zinc. Total organic car- 
bon, sulfate, calcium, and magnesium were mea- 
sured in selected samples. Leach pH ranged from 
7.0 to 12.4; total dissolved solids from 400 to 3,800 
ppm, and total organic carbon from | to 770 ppm. 
Trace elements which were suggested as posing a 
potential environmental hazard included boron 
and copper. Lime addition was capable of reduc- 
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ing the boron concentration to below | ppm and in- 
creasing the compressive strength up to 40 psi. No 
significant biological decomposition of organics 
was observed. Various statistical techniques were 
used in the data reduction. (Schulz-FIRL) 
W78-06118 


REVIEW AND APPRAISAL OF NUMERICAL 
CIRCULATION MODELS FOR’ LAKE 
MICHIGAN, 

Argonne National Lab., IL. Energy and Environ- 
mental Systems Div. 

For primary bibliographic entry see Field 2H. 
W78-06122 


EROSION AND SEDIMENT CONTROL. SUR- 
FACE MINING IN THE EASTERN USS. 
VOLUME I. PLANNING. VOLUME II. DESIGN, 
Hittman Associates, Inc., Columbia, MD. 

For primary bibliographic entry see Field 5G. 
W78-06127 


THE EFFECT OF THE SPRAY IRRIGATION OF 
SECONDARY TREATED EFFLUENT ON THE 
VEGETATION, SOILS AND GROUNDWATER 
QUALITY IN A NEW JERSEY PINE BARRENS 
HABITAT, 

Rutgers - The State Univ., New Brunswick, NJ. 

G. S. Sawhill. 

Available from University Microfilms Interna- 
tional, Ann Arbor, Michigan 48106; Order No 77- 
25, 015. PhD Thesis, 1977, 194 p. 


Descriptors: *Soil-water-plant __ relationships, 
*Groundwater, *Sprinkler irrigation, *Waste 
water disposal, *Soil water, Groundwater 


recharge, Base flow, Waste assimilative capacity, 
On-site data collections, Nitrates, Water analysis, 
Environmental effects, Path of pollutants, Waste 
water treatment, *New Jersey. 


The Stockton State College spray disposal system 
at Pomona, New Jersey, was the site of an in- 
vestigation on the waste assimilative capacity of 
the sandy soils of the pine barrens region for 
secondary treated effluent. The study area is 
described as a pine-oak ecosystem, having a con- 
tinental climate with prevailing land and sea 
breezes and acidic sandy soils. The site received 
monthly applications of secondary treated effluent 
at average rates 2.13 ha-cm/ha. Analyses of 
seasonal samples of groundwater and effluent 
revealed significant variability in chemical con- 
stituents. The electrical conductivity, pH, and the 
concentrations of Ca, Mg, K, NH4-N, NO3-N, Cl, 
and SO4 were significantly higher in groundwater 
collected at the spray irrigation site than in the 
control area, with NO3-N concentrations exceed- 
ing EPA limits for potable water. Perturbations in 
prevailing species as well as in of total N, crude 
protein, Ca, Mg, Na, K, P, and Cl were observed 
in both summer and winter vegetation. Although 
groundwater levels were not affected, increased 
base saturation due to Ca and Na was observed. 
(Schulz-FIRL) 

W78-06135 


CHEMICAL ASPECTS OF GROUND WATER 
RECHARGE WITH WASTEWATERS, 

California Univ., Berkeley. 

L. L. Russell. 

Available from University Microfilms Interna- 
tional, Ann Arbor, Michigan 48106; Order No. 77- 
15,842. PhD Thesis, 1976, 425 p. 


Descriptors: *Artificial recharge, *Groundwater 
recharge, *Water management(Applicd), 
*Acration, Carbon dioxide, Waste water disposal, 
Soils, Soil chemistry, Soil contamination effects, 
Nitrification, Mathematical models, Waste water 
treatment, Waste water disposal. 


Studies on waste water-soil systems and recharge 
water quality indicated that nitrification in the soil 
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rather than in a waste water treatment plant could 
substantially reduce percolant water quality. This 
was attributed to low carbon dioxide concentra- 
tions in aerated effluents which could also dissolve 
calcareous soils, resulting in high calcium concen- 
trations of up to 200 mg/liter. Field studies at the 
14-mgd Whittier Narrows Water Reclamation 
Plant and the 26-mgd San Jose Creek Water 
Renovation Plant indicated that 90-95% of the CO2 
produced during treatment was stripped during 
aeration. A systematic, mathematical model for 
the chemistry of a waste water-soil system is 
presented. The effects of minor buffering systems, 
complex ion formation, temperature, and ionic 
strength are incorporated into the model. The 
model is useful in simulating the effects of waste 
water treatment on effluent quality and the effects 
of land application on percolant quality, mixing, 
dilution, and subsequent chemical reactions during 
percolation. (Schulz-FIRL) 

W78-06141 


DISSOLVED ORGANIC MATTER AND LAKE 
METABOLISM, 

Michigan State Univ., Hickory Corners. W. K. 
Kellogg Gull Lake Labs. 

For primary bibliographic entry see Field 5C. 
W78-06142 


EFFECTS OF ANAEROBICALLY DIGESTED 
MUNICIPAL SEWAGE SLUDGE APPLICATION 
ON CHEMICAL PROPERTIES OF SELECTED 
SOILS WITH EMPHASIS ON DISTRIBUTION 
OF ZINC AND CADMIUM FORMS, 

Cornell Univ., Ithaca, NY. 

A. Koenig. 

Available from University Microfilms Interna- 
tional, Ann Arbor, Michigan 48106; Order No. 77- 
18,175. PhD Thesis, 1976, 369 p. 


Descriptors: *Fertilizers, *Sludge disposal, *Zinc, 
*Cadmium, *Anaerobic digestion, Heavy metals, 
Soil chemical properties, Nitrification, Nitrogen, 
Phosphorus, Nutrient removal, Toxicity, Absorp- 
tion, Waste water disposal. 


Sixteen parallel experiments with a series of 10 
batch reactors containing a mixture of dried 
anaerobically digested municipal sewage sludge 
and soil in specific proportions were used to in- 
vestigate the effects of sewage sludge application 
on chemical properties of soils. The study evalu- 
ated the rate of extent of changes and degradation 
of sewage sludge; various zinc and cadmium forms 
in soil-sludge mixtures; nitrogen in soils; and zinc 
and cadmium in leachate with respect to tempera- 
ture, water regime of soil-sludge mixtures, soil 
type, and sludge application rate. Zinc and cadmi- 
um in soluble, exchangeable, complexed, organic, 
and available forms were determined with an 
operational extraction scheme and sequential 
destructive analyses. The studies indicated that 
the transformation of metals in sludge-amended 
soils was most affected by organic matter degrada- 
tion and nitrification which were, in turn, in- 
fluenced by temperature, pH, moisture content, 
and organic matter content. Zinc and cadmium 
were not present in leachates, although nitrates 
and salts were apparent. (Schulz-FIRL) 
W78-06173 


DETERMINATION OF BIOCHEMICAL-OX- 
YGEN-DEMAND PARAMETERS, 

Geological Survey, Bay St. Louis, MS. Water 
Resources Div.; and Geological Survey, 
Lakewood, CO. Water Resources Div. 

For primary bibliographic entry see Field 5A. 
W78-06174 


HYDROLOGY AND WATER QUALITY OF THE 
ATCHAFALAYA RIVER BASIN, 

Geological Survey, Baton Rouge, LA. Water 
Resources Div. 

For primary bibliographic entry sce Ficld 4A. 
W78-06184 
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BED CONDUCTION COMPUTATION FOR 
THERMAL MODELS, 

Geological Survey, Bay St. Louis, MS. Water 
Resources Div. 

For primary bibliographic entry see Field 8B. 
W78-06185 


SIMULATION OF WASTEWATER INJECTION 
INTO A COASTAL AQUIFER SYSTEM NEAR 
KAHULUI, MAUI, HAWAII, 

Geological Survey, Reston, VA. Water Resources 
Div., and Geological Survey, Tallahassee, FL. 
Water Resources Div., and Geological Survey, 
Menlo Park, CA. Water Resources Div. 

S. P. Larson, S. S. Papadopulos, H. H. Cooper, 
Jr., and W. L. Burnham. 

In: ASCE Proceedings of Hydraulics in the 
Coastal Zone, College Station, Texas, August 10- 
12, 1977, p 107-116, 1977. 5 fig, 4 ref. 


Descriptors: *Model studies, *Waste water 
disposal, *Injection wells, *Sewage effluents, 
*Hawaii, Coasts, Aquifers, Saline water-fresh- 
water interfaces, Groundwater movement, 
Hydrogeology, Aquifer characteristics, Path of 
pollutants, © Comput dels, Analytical 
techniques, *Maui(Hawaii), Kahului Coun- 
ty(Hawaii), Kahului Bay(Hawaii). 





Evaluation of the Wailuku-Kahului Wastewater 
Treatment Facility, near Kahului, Maui, Hawaii, 
required study of the potential impact of injection 
of effluent into the saline-water part of a lava 
aquifer system. To determine the distribution of 
injected fluid, a computer model was constructed 
to enable consideration of (1) an aquifer system 
containing fresh and saline water, (2) heterogene- 
ous aquifer characteristics, (3) nonuniform boun- 
dary conditions, and (4) concurrent withdrawal of 
saline water near the injection site. A sharp inter- 
face was assumed to exist between freshwater and 
saline water in the aquifer, and a numerical model 
was employed to simulate ground-water flow in 
the freshwater zone. Withdrawal of 68 cfs of saline 
water within 2,600 feet of the injection site was 
modeled analytically, and the numerical and 
analytical models were coupled to provide an ac- 
ceptable prediction of aquifer response to injec- 
tion. A simulated injection rate of 6.2 cfs resulted 
in a steady-stage wastewater plume extending 
1,200 feet upgradient from the injection site and 
displacing the interface between freshwater and 
saline water 500 feet seaward. Three-dimensional 
analysis indicated that if fluid was injected into the 
saline-water zone and if vertical hydraulic conduc- 
tivity were less than horizontal conductivity the in- 
jected plume of wastewater would be contracted 
in size at the top of the freshwater zone and ex- 
panded at the bottom relative to isotropic condi- 
tions. (Woodard-U SGS) 

W78-06186 


WATER-QUALITY ASSESSMENT OF THE 
MIDDLE FORK ANDERSON RIVER 
WATERSHED, CRAWFORD AND PERRY 
COUNTIES, INDIANA, 

Geological Survey, Indianapolis, 
Resources Div. 

For primary bibliographic entry see Field 5A. 
W78-06190 


IN. Water 


A WATER-QUALITY ASSESSMENT OF THE 
BUSSERON CREEK WATERSHED, SULLIVAN, 
VIGO, GREENE, AND CLAY COUNTIES, INDI- 
ANA, 

Geological Survey, 
Resources Div. 

S. E. Eikenberry. 
Open-file report 78-13, January 1978. 36 p, 7 fig, 6 
tab, 21 ref. 


Indianapolis, IN. Water 


Descriptors: *Water quality, *Surface waters, 
*Mine drainage, * Municipal wastes, * Agricultural 
runoff, Indiana, Watersheds(Basins), Path of pol- 
lutants, Water analysis, Chemical analysis, Coal 
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mine wastes, Pesticides, Coliforms, Phytopiank- 
’ ton, Dissolved solids, Hydrogen ion concentra- 
tion, Dissolved oxygen, “*Busseron Creek 
watershed(Ind), Vigo County, Green County, Clay 
County. 


Chemical quality of surface water in the 237- 
square mile Busseron Creek watershed, in Indi- 
ana, is significantly affected by drainage from coal 
mines and municipalities. Drainage from coal 
mines is primarily a problem of higher than normal 
dissolved-solids concentration, whereas, drainage 
from municipalities is generally a problem of bac- 
teria and phytoplankton. Generally, the water is 
calcium bicarbonate type, except in streams af- 
fected by drainage from coal mines, where the 
water is a mixed calcium and magnesium sulfate 
type. Ranges of concentration (in milligrams per 
liter) of dissolved solids and of some of the chemi- 
cal constituents dissolved in streams from Sep- 
tember 1975 to July 1976 were: dissolved solids, 
from 104 to 2,610; iron, from 0.00 to 150; sulfate, 
from 14 to 1,900; chloride, from 3.3 to 130; nitrate 
(as nitroglen), from 0.01 to 5.3; phosphate (as 
phosphorus), from 0.1 to 1.7; and total organic car- 
bon, from 2.4 to 60. Range of pH was from 2.7 to 
9.6 Ranges of concentration of chlorinated 
hydrocarbons (in micrograms per kilogram) de- 
tected in bed material of streams were: aldrin, 
from 0.2 to 0.4; chlordane, from 0 to 13; DDE, 
from 0.0 to 0.3; dieldrin, from 0.0 to 9.8; and hep- 
tachlor epoxide, from 0 to 1.0. Streams draining 
municipalities had high populations of fecal 
coliform bacteria (as many as 46,000 colonies per 
100 milliliter) and phytoplankton (as many as 
190,000 cells per milliliter). Dissolved-oxygen con- 
centration ranged from 2.8 to 15.0 milligrams per 
liter. (Woodard-USGS) 

W78-06191 


QUALITY OF RIVERS OF THE UNITED 
STATES, 1974 WATER YEAR--BASED ON THE 
NATIONAL STREAM QUALITY ACCOUNTING 
NETWORK (NASQAN), 

Geological Survey, Reston, VA. Water Resources 
Div. 

For primary bibliographic entry see Field 5A. 
W78-06192 
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PRIMARY PLANKTON PRODUCTION IN 
LAKE BAIKAL, (IN RUSSIAN), 


Akademiya Nauk SSSR, Leningrad. 
Zoologicheskii Inst. 

V. V. Bul’on. 

Zh Obshch Biol 37(4), p 517-524, 1976. 
Descriptors: *Waste assimilative capacity, 


Chlorophyll, Lakes, Mesotrophy, *Oligotrophy, 
Photosynthesis, Plankton, *Primary productivity, 
*Lake Baikal(USSR), ‘*Radiocarbon method, 
Water pollution effects. 


The primary production of oligotrophic Lake 
Baikal (USSR) was determined Aug. 1975 using a 
modification of the radiocarbon method. For dif- 
ferent areas, the daily primary production in the 
surface layer was 5.4-41.5 mg of C/m3 and 47-390 
mg of C in the whole column of water/m2. The an- 
nual phytoplankton productivity calculated from 
the mean monthly values for the entire lake was 53 
g of C/m2, or 558 kcal/m2. According to the 
chlorophyll a content, 0.5-6.5 mg/m3 (mean value 
2.0 mg/m3), Lake Baikal approaches basins of the 
mesotrophic type. The photosynthetic activity of 
the phytoplankton expressed in daily assimilation 
values is 12.0 plus or minus 5.1 mg of C/mg of 
chlorophyll a. It is especially low (7.4) for the 
phytoplankton of the southern part of the lake. 
a hl Biological Abstracts, Inc. 


Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


THE TOXICITY OF CARBOPHOS FOR SOME 
HYDROBIONTS, (IN RUSSIAN), 

Azovskii Nauchno-Issledovatelskii Inst. Rybnogo 
Khozyaistva, Rostov-na-Donu (USSR). 

V. A. Prokopenko, L. D. Zhiteneva, T. I. 
Sokol’skaya, V. P. Kalyuzhnaya, and L. N. 
Zavgorodnyaya. 

Gidrobiol Zh 12(5), p 47-52, 1976. 


Descriptors: Crustaceans, Carbohydrates, 
*Carbophos, Carp, Ceriodaphnia reticulata, 
*Hydrobionts, *Insecticides, Metabolism, Ponds, 
Protein, Simocephalus vetulus, *Toxicity, Syste- 
matics. 


Carbophos (an insecticide) in concentrations of 
0.001-0.5 mg/l has different effects on cladoceran 
Crustacea (Simocephalus vetulus, Ceriodaphnia 
reticulata) but eventually causes their death. Ap- 
plication of the preparation in the mentioned doses 
for preventative treatment of ponds will lead to an- 
nihilation of copepod-filtrates, the fodder objects 
for valuable commercial fish fry (carp). Action of 
0.05-5.0 mg/l carbophos solutions on carp at the 
early stages of its development evokes, depending 
on the dose and exposition, greater or lesser 
pathological changes in morphology of blood, 
liver, kidney and spleen cells. Considerable 
disturbances in carbohydrate-protein metabolism 
were also found by biochemical methods. Applica- 
tion of the tested carbophos concentrations for the 
sanitary treatment of ponds is inexpedient. Copy- 
right 1977 Biological Abstracts, Inc. 

W78-05711 


PLANNING METHODOLOGY FOR ANALYSIS 
AND MANAGEMENT ON LAKE EUTROPHICA- 
TION, 

Yale Univ., New Haven, CT. School of Forestry 
and Environmental Studies. 

A. P. O’Hayer, and J. F. Dowd. 

Water Resources Bulletin, Vol 14, No 1, p 72-82, 
February 1978. 8 fig, 2 tab, 17 ref. : 


Descriptors: *Lakes, *Management, *Alternative 
planning, ‘Eutrophication, *Nutrient loading, 
*Bayesian decision analysis, *Uncertainty analy- 
sis, *Effects, Land use, Evaluation, Cost-effec- 
tiveness, Probability, Beseck Lake(Conn), Worth 
of data, Mathematical models, Systems analysis, 
Methodology, Water quality control. 


The effects of changing nutrient inputs through 
land use management, wastewater treatment, or 
effluent diversion are unclear, and managers are 
finding that decisions effective in reversing 
eutrophication for one lake are often unsuccessful 
when applied to another. Simple empirical rela- 
tionships are often used to predict the impact of 
management decisions. Errors in estimation could 
result either in substantial costs for overdesign or 
in failure to meet desired eutrophication levels. 
Presented is a methodology to analyze the impact 
of alternative land use and water resource manage- 
ment decisions on lake eutrophication; considered 
herein is the uncertainty in nutrient loadings. 
Monte Carlo simulation is used to estimate the 
probability of exceeding Vollenweider’s critical 
loading for a particular set of land use conditions. 
An iterative scheme is designed, whereby addi- 
tional alternatives or information can be con- 
sidered until a satisfactory cost-effective solution 
appears. Bayesian decision analysis is shown ef- 
fective for determining the worth of additional in- 
formation. Problems of worth of additional data 
and uncertainty of estimates are handled within a 
cost-effectiveness framework. The probability of 
exceeding a critical level of eutrophication is con- 
sidered as a measure of effectiveness. The cost 
criterion is the expected value of opportunity 
costs, costs of analysis, and costs of additional in- 
formation. Uncertainty analysis techniques are 
used to estimate the effectiveness of various 
management alternatives. A_ cost-effectiveness 
analysis of several discrete land management al- 
ternatives for controlling eutrophication in Beseck 
Lake, Connecticut illustrates application of the 
methodology. (Bell-Cornell) 
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W78-05715 


DYNAMICS OF THE BACTERIOPLANKTON 
POPULATION IN THE UCHINSKOYE RESER. 
VOIR, (IN RUSSIAN), 

Moscow State Univ. (USSR). 

N. A. Potapova. 

Gidrobiol Zh 12(5), p 66-68, 1976. 

Descriptors: *Bacterioplankton, *Bacteria, 
*Plankton, Reservoirs, Russian-SFSR, 
Saprophytes, *Seasonal, *Uchinskoye Reser- 
voir(USSR), *Vertical distribution, *Horizontal 
distribution. 


A study was made in 1973 of the general popula- 
tion of bacteria, including saprophytes, their verti- 
cal and horizontal distribution and scasonal 
dynamics in the Uchinskoyc reservoir (Russian 
SFSR, USSR), constructed in 1936-38. The 
general population of bacteria in the course of the 
vegetative season of 1973, in comparison with the 
Ist yr of the reservoir’s existence (1937) was 
characterized by higher resistance and lower 
levels. The most favorable conditions for develop- 
ment of saprophytes occurred in the summer 
period. Their maximum quantity was observed in 
the northern section of the reservoir. The relation 
of the number of saprophytes to the general popu- 
lation of bacteria as a whole for the season charac- 
terizes the water body as being clean.--Copyright 
1977, Biological Abstracts, Inc. 


W78-05729 
THE PRIMARY PRODUCTION OF | 
PHYTOPLANKTON IN EXPERIMENTS ON 


BIOMONITORING AT THE UCHINSKOYE 
RESERVOIR, (IN RUSSIAN), 
Moscow State Univ. (USSR). 
Hydrobiolcgy. 

D. V. Nakani, and M. N. Korsak. 
Vestn Mosk Univ SER Vi Viol Pochvoved 31(3), p 
74-77, 1976. 


Dept. of 


Descriptors: Carbon-14, *Monitoring, 
*Phytoplankton, *Primary, Productivity, Reser- 
voirs, Russian-SFSR, ‘*Uchinskoye  Reser- 
voir(USSR), Seasonal, Eutrophication, Chlorides, 
Nitrogen, Phosphorus, Manganese. 


The object of this work was to forecast the 
behavior of planktonic community in 1978-1979. In 
the full factorial experiments 2 to the fourth power 
expected concentrations of N, P, Mn and Cl- in 
1978-1979 were chosen as variables. Phytoplank- 
ton production was determined in situ by means of 
a flask method in a labeled C modification. If a 
trend of eutrophication in the Utchinskoye reser- 
voir (Russian SFSR, USSR) remains, in the 
spring-summer season a slight increase of primary 
production will be observed. In summer-autumn 
the photosynthetic intensity will slightly decrease 
in connection with negative influence of salinity. 
However, because of eutrophication the 
phytoplankton production will not change signifi- 
cantly during the scason.--Copyright 1977, Biologi- 
cal Abstracts, Inc. 

W78-05733 


PERACARIDA FROM LAKE DUSYA (BALTIC 
SEA BASIN) (IN RUSSIAN), 

Akademiya Nauk Litovskoi SSR, Vinius. Inst. 
Zoologii i Parazitologii. 

I. I. Gasyunas. 

Gidrobiol Zh 11(1), p 46-50, 1976. 


Descriptors: *Baltic Sea basin, Eels, Fish, Lakes, 
Lithuanian SSR, *Peracarida, Pontogammarus 
crassus, Pontogammarus robustoides, *Thermal 
stratification, *Lake Dusya(USSR), *Mesotrophy. 


Mesotrophic Lake Dusya (the Baltic Sea Basin) 
(USSR) is distinguished for its rich species com- 
position of Peracarida. It is inhabited by 4 spp. of 
endemics and 5 spp. of the Caspian complex trans- 
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planted from Kurshskian Bay and the Kaunas 
reservoir. During thermal stratification and under 
homothermal conditions the Peracarida inhabit 
mainly the littoral area (the greatest concentra- 
tions arc observed to a depth of 13m). Benthic fish 
feed on  Peracarida Pontogammarus  (P. 
robustoides, P. crassus) is the basic food for eel.-- 
Copyright 1977, Biological Abstracts, Inc. 
W78-05737 


EFFECTS OF HYDRAULIC DREDGING ON 
THE ECOLOGY OF NATIVE TROUT POPULA- 
TIONS IN WISCONSIN SPRING PONDS, 
Wisconsin Dept. of Natural Resources, Waupaca. 
Bureau of Research. 

R. F. Carline, and O. M. Brynildson. 

Technical Bulletin, No. 98, 1977. 40 p, 19 fig, 29 
tab, 41 ref, 5 append. 


Descriptors: *Spring ponds, *Ponds, *Trout, 
*Dredging, *Wisconsin, *Environmental effects, 
*Sport fishing, Ecosystems, Spawning, Fish 
migration, Benthos, Food habits, Biological com- 
munities, Sedimentation, Costs, Fish populations, 
Krause Springs(WI), Sunshine Springs(WI), 
Groundwater, Aquatic plants, Fish management. 


Dredging of spring ponds to increase living space 
for native trout populations such as brook trout, in 
an effort to reverse the natural aging process of 
pond filling, was begun in 1967 by the Wisconsin 
Department of Natural Resources. A study of the 
effects on pond ecology from 1977-75 indicated 
that the program is economically sound on the 
basis of increased fishermen utilization. Dredging 
costs ranged from $.52-$2.07/cu m of increased 
pond volume. Some 1700 spring ponds are found in 
northern Wisconsin. Two ponds were selected for 
intensive study, Krause Springs and Sunshine 
Springs. The standing crop of trout at Sunshine 
Springs five years after dredging nearly tripled 
from 36 to 90 kg/ha; fishing pressure increased 
from 94 to 896 hrs/ha, and catch increased from 69 
to 481 trout/ha. At Krause Springs little change in 
standing crop was noted, but fishing pressure in- 
creased from 100 to 489 hrs/ha, and catch in- 
creased from 18 to 152 trout/ha. Dredging in the 
two ponds increased volumes by 400-500%. 
Aquatic macrophytes were completely eliminated, 
and recolonization was slow. Densities of benthic 
organisms, the primary trout food, were severely 
reduced. Tubificids, which previously accounted 
for only 4% of all organisms, became the most nu- 
merous taxa at 56-70% of all benthic organisms. 
None of the other taxa attained predredging levels 
after five years. (Lynch-Wisconsin) 

W78-05739 


COMBATING RIVER POLLUTION. 
For primary bibliographic entry see Field 5G. 
W78-05744 


SOME TABLES AND REMARKS CONCERNING 
THE PELAGIC CRUSTACEAN-ASSOCIATION 
OF LAKE CONSTANCE 1952-1962, (IN GER- 
MAN), 

Staatliches Inst. fuer Seenforschung und Scenbe- 
wirtschaftung, Konstanz (West Germany). Abt. 
Max Auerbach-Inst. 

R. Muckle, and G. Muckle-Rottengatter. 

Arch Hydrobiol 78(4), p 415-455, 1976. 


Descriptors: *Crustaceans, *Eutrophication, 
Lakes, *Pelagic crustaceans, *Lake Con- 
stance(West Germany), Water pollution effects. 


The beginning eutrophication of the Lake Con- 
Stance has changed the association and the cycles 
of the Crustacea-Plankton. Tables, remarks and 
discussions are given, to demonstrate these 
changes in comparison with classic results of 
Auerbach, Maerker and Schmalz (1924, 1926).-- 
Copyright 1977, Biological Abstracts, Inc. 
W78-05747 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


EFFECTS OF DEICING SALTS ON WOODY 
VEGETATION ALONG MINNESOTA ROADS, 
Minnesota Univ., St. Paul. Coll. of Forestry. 

For primary bibliographic entry sce Field 5B. 
W78-05786 


EFFECTS OF DEICING SALTS AND LEAD 
UPON TREES, SHRUBS AND SOILS IN CON- 
NECTICUT, 

Connecticut Dept. of Transportation, Wether- 
sficld. Burcau of Planning and Research. 

For primary bibliographic entry sce Field 5B. 
W78-05787 


THE BEHAVIORAL RESPONSES OF 
BLACKNOSE DACE, RHINICHTHYS ATRATU- 
LUS (HERMANN), TO DOMESTIC SEWAGE 
EFFLUENTS AND THEIR TOXIC CON- 
STITUENTS, 

Maryland Univ., College Park. 

J. A. Fava, Jr. 

Available from the National Technical Informa- 
tion Service, Springficld, VA 22161 as PB-279 577, 
Price codes: A07 in paper copy, AOI in microfiche. 
PhD Thesis, Physiology, 1975. 113 p, 8 fig, 14 tab, 
113 ref. OWRT A-022-MD(1). 


Descriptors: Fish, *Fish behavior, *Chlorinc, 
*Sewage effluents, *Effluents, Toxicity, Fish tox- 
ins, Ammonia, Water pollution effects, 
*Chloramines, ‘*Free chlorine, *Chlorinated 
sewage efflucnts, *Avoidance behavior, Lethal 
concentrations, Memory. 


The ability of blacknose dace to detect and avoid 
domestic sewage effluents and their toxic con- 
stituents of free chlorine (Cl), chloramines, and 
ammonia was studicd in the laboratory. An experi- 
mental chamber which allowed the fish to choose 
between clean water and test solutions was 
developed. Immediate responses (20-minute ex- 
perimental period) and delayed responses (240 min 
period) were studied. The fish did not immediately 
avoid either unchlorinated sewage effluents or ef- 
fluents chlorinated to 0.18 mg/l total Cl; they did 
avoid chlorinated sewage effluents at 0.51, 0.87, 
and 1.52 mg/l total Cl. In the free Cl solutions, ini- 
tial preference, reduction in swimming activity, 
and mortality occurred but were not observed in 
the chloramine solutions or the chlorinated sewage 
effluents. In these solutions and effluents, the 
avoidance by fish was immediate and occurred ata 
lower total Cl concentration than in free Cl solu- 
tions, where fish showed avoidance only after ini- 
tial preference. Fish exhibited delayed avoidance 
to free Cl and chloramine solutions as low as 0.07 
mg/l total Cl. The median avoidance times for 
chloramine and free Cl solutions at the same total 
Cl concentrations were shorter than the median 
survival time, indicating that the fish can detect 
and avoid each solution before killed by it. 
Chloramines are the major cause of avoidance of 
chlorinated sewage effluents, which may explain 
the absence of fish below sewage outfalls in 
streams without evidence of fish kills. Experi- 
ments concerning role of memory of previous ex- 
periences in free Cl solutions of 0.17 mg/l total Cl 
were inconclusive. Fish did not immediately detect 
and avoid ammonia-nitrogen solutions as high as 
270 mg/l. (Seip-IPA) 

W78-05804 


THE PHYSIOLOGICAL-HYGIENIC IM- 
PORTANCE OF FLUORINE CONTENT IN 
DRINKING WATER, (IN RUSSIAN), 

Kievskii Meditsinskii Inst. (USSR). 

R. D. Gabovich, A. A. Minkh, andG. A. 
Stepanenko. 

Vestn Akad Med Nauk SSSR 2, p 3-15, 1977. 


Descriptors: Fluorides. Fluorine, Potable water. 
Public health, Water pollution effects. Water 
treatment, Cares. Human health. Nutrition, 
*USSR(Ivano-Frankovsk). 
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Effects Of Pollution—Group 5C 


On the basis of the 30 yr studics in humans and 
mice a clear-cut relation between incidence rate of 
dental caries and the fluorine content in potable 
water was established. The high anti-carie effect 
of fluorine was corroborated by the results of the 
10 yr study of fluoriniation of water in Ivano-Fran- 
kovsk (USSR). The effects of other ambient fuc- 
tors (nutrition, care of the oral cavity, etc.) on the 
incidence rate of carics are also discussed. The 
progress of implementation of fluorination of the 
main water in the Ukraine, as well as measures 
aimed at improvement and further development of 
the existing system are considered.--Copyright 
1978, Biological Abstracts, Inc. 

W78-05806 


PHYSICAL AND CHEMICAL LIMNOLOGY 
AND CHLOROPHYLL-A CONTENTS IN THE 
PHYTOPLANKTON OF A MOUNTAIN LAKE 
LAKE SANTO PARMENSE, ITALY, (IN 
ITALIAN), 

Parma Univ. (Italy). Lab. di Ecologia. 

I. Ferrari, C. Bellavere, L. Camurri, and M. 
Catellani. 

Riv Idrobiol 14(1/2), p 13-49, 1975. 


Descriptors: Chemical limnology, *Chlorophyll, 
Italy, Lakes, *Limnology, Mountain lakes, Ox- 
ygen, Physical limnology, *Phytoplankton, *Lake 
Santo-Parmense(Italy), Stratification, Tempera- 
ture, Scasonal, *Dimictic lakes, *Dissolved ox- 
ygen. 


From June 1973-May 1974 Physical and chemical 
data were collected at Lago Santo Parmensce. 
From June 16-Oct. 31, 1973 daily hydrological and 
metcorological data were collected to estimate the 
lake water budget: during this period the outflow 
was 500,000 m3, i.c., about half the lake volume. 
Santo is a dimictic lake, the maximum temperature 
is reached in the upper layers early in July. Trans- 
parency, expressed as Secchi disc visibility, varies 
from a minimum of 6.0 m to a maximum of 1!.5 m: 
the lowest values were recorded in early June and 
late Sept. when a great deal of allochthonous 
matcrials was suspended in the water. The 
seasonal change in dissolved O2 concentrations is 
characterized by a noticeable hypolimnetic deficit 
at the height of summer stratification and during 
winter cover. The hypolimnetic areal O2 deficit 
was calculated. In summer there are metalimnetic 
Q2 peaks. There is a good correlation between O2 
concentrations and pH values. In summer pH is al- 
kaline in epolimnetic and metalimnetic layers and 
acid hypolimnetic layers. Mean values of O2 and 
pH showed a decreascing trend during ice cover. 
Total alkalinity and conductivity increased signifi- 
cantly in the layers near the bottom, especially in 
winter.--Copyright 1977, Biological Abstracts, Inc. 
W78-05820 


PRODUCTIVITY OF ZOOPLANKTON IN DU- 
VANKUL’ LAKE IN THE SOUTHERN URALS, 
(IN RUSSIAN), 

Siberian Rescarch Inst. of the Fish Industry, Sver- 
dlovsk (USSR). Ural Div. 

I. V. Kozlova. 

Gidrobiol Zh 1215), p 25-30, 1976. 


Descriptors: Cenological complexes, Cladocerans, 
Copepods, Daphnia-longispina, Diaphanosoms- 
brachyurum, Diaptomus-salinus. *Duvankul 
Lake(USSR), Plankton, *Productivity, Rotatori- 
ans. Southern Urals. *Zooplankton. Saline lakes, 
Eutrophication, Biomass. 


The dynamics of specics composition, quantity 
and biomass of zooplankton in the eutrophic salt 
lake Duvankul’ (USSR) is known. Diaphanosoma 
brachyurum, Diaptomus salinus and Daphnia lon- 
gispina are referred to the typical cenological com- 
plexes (including copepods. cladocerans and 
rotarians). (Diaptomus sulinus was a year-round 
species in the lake.) Calculation of zooplankton 
production for the vegetative period of 1974 
showed that it was created mainly in June-July: 











Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


Diaphanosoma brachyurium prevailed in the 
lankton (50r70% by biomass).--Copyright 1977, 
Bialogicsl Abstracts, Inc. 

W78-05854 


CORRELATION OF THE PROCESSES OF 
SYNTHESIS TO DESTRUCTION OF ORGANIC 
MATTER IN RELATION TO THE ANNUAL 
WATER CONTENT IN THE MOZHAISK 
RESERVOIR, (IN RUSSIAN), 

Moscow State Univ. (USSR). Probl. Lab. Interac- 
tion Surface Underground Waters. 

Yu. M. Lebedev, and E. L. Shirokova. 

Gidrobiol Zh 12(5), p 20-24, 1976. 


Descriptors: *Algae, Annual, *Mozhaisk Reser- 
voir(USSR), *Primary productivity, Reservoirs, 
Russian SFSR, Stratification, Synthesis, Water 
pollution effects, Decomposing organic matter. 


The total value of algal primary production and the 
destruction of organic matter in the Mozhaisk 
reservoir (Russian SFSR, USSR) was calculated 
monthly using the O2 method. The yearly biotic 
balance is made. For the years of observations 
(1967-1970) destruction of organic matter (R) ex- 
ceeded the primary production (A). The ratio 
between gross primary production and destruction 
of organic matter in the years with low water con- 
tent averaged 0.6, in the years with a greater water 
content it decreased to 0.3. The ratio of au- 
tochthonous and allochthonous organic matter as 
well as the character of water body stratification 
influence the value A/R. 

W78-05874 


FACTORS AFFECTING EFFLUENT QUALITY 
FROM FILL-AND-DRAW ACTIVATED 
SLUDGE REACTORS, 

Purdue Univ., Lafayette, IN. Environmental En- 
gineering Lab 

For primary bibliographic entry see Field 5D. 
W78-05875 


PHOTOTROPHIC PURPLE AND GREEN BAC- 
TERIA IN A SEWAGE TREATMENT PLANT, 
Institut fuer Mikrobiologie der Gesellschaft fuer 
Strahlenund Umweltforschung mbH, Goettingen, 
West Germany. 

For primary bibliographic entry sce Field 5D. 
W78-05883 


EFFECTS OF TEMPERATURE FACTORS IN 
THE ACCUMULATION OF RADIOACTIVE 
NUCLIDES IN FISH, (IN RUSSIAN), 

O. A. Balandin, and E. G. Repina. 

Gig Sanit 1, p 114-115, 1977. 


Descriptors: *Water temperature, *Thermal pollu- 
tion, Cooling water, Reserveirs, Radioisotopes, 
*Cerium-144, *Cesium-137, Fish. 


Accumulations of 137Cs and 144Ce in muscles and 
bones of fish in relation to water temperature of 
cooling reservoirs for atomic electrical plants were 
studied. Optimal water temperatures for fish 
growth (25 degrees C) produced accumulations of 
radioactive isotopes twice as high as with water 
temperatures of 15 degrees C (under laboratory 
conditions). Increasing water temperature from 0 
to 17 degrees C increased accumulations of 
radioactive isotopes in tissues of fish (carp under | 
yr old) 2-10 times in comparison. This 
phenomenon was explained by increased metabol- 
ism of fish in warmer waters.--Copyright 1978, 
Biological Abstracts, Inc. 

W78-05891 


THE DEVELOPMENT OF HETEROTROPHIC 
BACTERIA IN CIRCULATING WATER 
SYSTEMS, (IN RUSSIAN), 
Vsesoyuznyi-Nauchnyi Planovii Otdel Tsellyuloz- 
no-Bumazhnoi Promyshlennost, Leningrad 
(USSR) 


N. A. Gavrishova, T. A. Dudarenko, S. A. 
Lashchenko, and A. A. Stolyarova. 
Gidrobiol Zh 13(1), p 75-78, 1977. 


Descriptors: *Heterotrophic bacteria, Pulp and 
paper industry, *Industrial wastes, Water reusc, 
*Biodegradation, Water pollution, Bacillus- 
mesentericus,  Bacillus-subtilis, Disinfection, 
*Paperboard production. 


The numbers of bacteria in circulating water used 
in paperboard production varied from 0.07-4.8 mil- 
lion/ml at a factory adding a higher volume of 
fresh river water to the cycle and 63-466 million/ml 
at a factory where the circulating water approxi- 
mated a closed cycle. The density of bacterial con- 
tamination of the circulating water was a function 
of the bacterial population in the water entering 
the cycle, the rate of which the water was used and 
the bacterial contamination of the raw material 
(waste paper). The significant development of bac- 
teria dominant in the waste paper microflora 
(principally the Bacillus subtillus-B. mesentericus 
group) in the circulating water and deposits on 
equipment indicated the importance of disinfect- 
ing the raw material when closed water systems 
are used.--Copyright 1978, Biological Abstracts, 
Inc. 

W78-05893 


NEW APPROACH TO BACTERIAL KINETICS 
IN WASTEWATER, 

Syracuse Univ., NY. Dept. of Chemical Engineer- 
ing and Materials Science. 

G. F. Andrews, and C. Tien. 

Journal of the Environmental Engineering Divi- 
sion, Proceedings of ASCE, Vol 103, No EE6, p 
1057-1074, December, 1977. 8 fig, 1 tab, 21 ref, 1 
append. 


Descriptors: ‘Activated sludge, ‘*Bacteria, 
*Biochemical oxygen demand, *Biomass, *Model 
studies, Carbon, Nitrogen, Mathematical models, 
Growth rates, Flocculation, Waste water treat- 
ment, Liquid wastes. 


A bacterial growth kinetics model is presented for 
the prediction of biomass growth and cell yield 
behavior based on substrate concentrations. The 
growth expressions predicted by this model are 
reduced to Monad-type rates for low, constant 
substrate concentrations. The kinetic model is ex- 
amined with respect to data on the effects of 
dentrifying bacteria on dextrose metabolism. The 
kinetic model can be used to qualitatively predict 
the carbon to nitrogen ratio of the sludge during 
the activated sludge process. For a more accurate 
prediction, the relationship of substrate concentra- 
tion to the carbon to nitrogen ratio must be 
clarified. The quantity of floc matrix material con- 
sidered as stored substrate must also be deter- 
mined. The kinetic model of bacterial growth also 
predicts the substrate uptake rates during contact 
stabilization, the delayed response of the activated 
sludge process after changes in influent concentra- 
tion, and the difference between flow culture and 
batch culture cell yield. (Lisk-FIRL) 

W78-05894 


STUDY OF THE CONTAMINATION OF 
MARINE CULTURES, (IN FRENCH), 

Centre d'Etudes et de Recherches de Biologie et 
dOceanographie Medicale, Nice (France). 

For primary bibliographic entry sce Ficld 5B. 
W78-05897 


SEWAGE EFFLUENT ON 
LITTLE EFFECT. 

For primary bibliographic entry see Field 5G. 
W78-05898 


PASTURE SHOWS 


THE PROBLEM OF POLLUTION IN THE 
MONTPELLIER REGION, (IN FRENCH), 

For primary bibliographic entry see Field 5B. 
W78-05906 


50 


OIL POLLUTION ON THE POLISH COAST OF 
THE BALTIC SEA, (IN POLISH), 

K. Wolk. 

Ochr Przyr 40, p 229-246, 1975. 


Descriptors: *Oil pollution, Water pollution ef- 
fects, *Birds, Clangula-Hyemalis, Mortality, 
*Baltic Sea, *Poland(Coastal area). 


The oil menace on the Polish Coast of the Baltic 
Sea which occurs from Sept.-April and attains 
greater intensity from Nov.-March is discussed in 
relation to its effect on the shorebirds of the area, 
particularly the longtailed duck (Clangula 
hyemalis). Data are given for the number of dead 
birds as a direcrt result of this environmental pol- 
lution.--Copyright 1978, Biological Abstracts, Inc. 
W78-05907 


COASTAL WATER RESEARCH PROJECT. AN- 
NUAL REPORT FOR THE YEAR ENDED 30 
JUNE 1977. 
Southern California Coastal Water Research Pro- 
ject, El Segundo. 

or primary bibliographic entry see Field 5B. 
W78-05911 


CHLORINATED BENZENES' IN _ PALOS 
VERDES FLATFISH, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 


D.R. Young, and T. C. Heesen. 

In: Southern California Coastal Water Rescarch 
Project Annual Report for the Year Ended 30 June 
1977, p 149-152, 1977. 1 tab, 2 ref. 


Descriptors: *Baseline studies, *Environmental 
effects, Resources development, *Water pollution 
sources, *Water pollution effects, *Toxicity, Fish, 


Coasts, Benthos, Outer Continental Shelf, 
*Southern California Bight, Chlorinated 
benzenes(CB’s), Dover sole, Flatfish, 


Ecosystems, Microstomus pacificus. 


Municipal wastewaters discharged into southern 
California coastal waters contain relatively high 
concentrations of a newly identified series of 
chlorinated hydrocarbons, the chlorinated 
benzenes (CB's). The chlorinated benzenes are ac- 
cumulated by Dover sole to a much smaller degree 
than are the PCB and DDT compounds. The 
results obtained to date sugest that despite the 
recent relatively high inputs of chlorinated 
benzenes off Palos Verdes Peninsula, levels of 
these contaminants are relatively low in benthic 
organisms from this coastal region. (See also W78- 
05911) (Sinha - OEIS) 

W78-05920 


METALS IN SEAFOODS NEAR OUTFALLS, 
Southern California Coastal Water Research Pro- 
ject, El Segundo. 

T. K. Jan, M. D. Moore, and D. R. Young. 

In: Southern California Coastal Water Research 
Project Annual Report for the Ycar Ended 30 June 
1977, p 153-157, 1977. 2 tab, 4 ref. 


Descriptors: *Baseline studies, *Environmental 
effects, Resources development, *Water pollution 
sources, *Water pollution effects, *Heavy metals, 
Fish, Shellfish, Outfall sewers, Invertebrates, 
Toxicity, Chlorinated hydrocarbon pesticides, 
California, Outer Continental Shelf, Southern 
California Bight. 


This study revealed no demonstratable metals con- 
tamination of the edible portion (Muscle) of the six 
fish species surveyed. There was some evidence 
of metals contamination in three of the six inver- 
tebrate species studicd: however, with one major 
exception, mediam values of the metals in 
question in outfall specimens were never more 
than three to four times those measured in the con- 
trols. The outfall areas selected for this study were 
the Palos Verdes shelf, which is the site of the out- 
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fall system of Los Angeles County's Joint Water 
Pollution Control Plant (SWPCP), and the arca off 
Newport Beach in which the Orange County 
Sanitation Districts’ outfalls are located. (See also 
W78-05911) (Sinha - OEIS) 

W78-05921 


METALS IN MUSSELS FROM HARBORS AND 
OUTFALL AREAS, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

For primary bibliographic entry see Field 5B. 
W78-05922 


A SAFE LEVEL OF HEXAVALENT CHROMI- 
UM FOR A MARINE POLYCHAETE, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

P. S. Oshida. 

In: Southern California Coastal Water Research 
Project Annual Report for the Year Ended 30 June 
1977, p 169-180, 1977. 3 fig, 4 tab, 13 ref. 


Descriptors: *Bascline studies, *Environmental 
effects, Resources development, *Water pollution 
sources, *Water pollution cffects, *Chromium, 
Toxicity, Water quality, California, *Outer Con- 
tinental Shelf, Southern California Bight, 
Polychacta, Neanthes arenaccodentata. 


Experiments have been conducted to determine 
the maxiumum seawater concentration of hex- 
avalent chromium that is safe for a marine 
polychactc, Neanthes arenaceodentata, and to in- 
vestigate the possible association between tissuc 
accumulation of chromium in the polychacte and 
alterations in its reproduction (specifically, in 
number of offspring). Although there are undoub- 
tedly specific differences in reactions to hex- 
avalent chromium exposure, data suggest that N. 
arenaceodentata accumulates chromium in pro- 
portion to the ambicnt water concentration and 
that most of the accumulated chromium is located 
in the body wall, gut wall, and parapodial regions. 
Although this experiment resulted in no acute ef- 
fects of individual N. arenaceodentata, the work 
revealed chronic effects, which were reduction in 
the numbers of offspring and bioaccumulation of 
chromium in the tissues. (See also W78-05911) 
(Sinha - OEIS) 

W78-05923 


EFFECTS OF HEXAVALENT CHROMIUM ON 
SEA URCHIN EMBRYOS AND BRITTLE 
STARS, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

P. S. Oshida, and J. L. Wright. 

In: Southern California Coastal Water Research 
Project Annual Report for the Year Ended 30 June 
1977, p 181-185, 1977. 6 ref. 


Descriptors: *Baseline studies, *Environmental 
effects, Resources development, *Water pollution 
sources, *Water pollution effects, *Chromium, 
Toxicity, California, *Outer Continental Shelf, 
Southern California Bight, Hexavalent chromium, 
Sea urchins, Brittle stars, Ophiothrix spiculata, 
Strongylocentrotus purpuratus. 


A species of brittle star, Ophiothrix spiculata, ap- 
pears to be as acutely sensitive to hexavalent 
chromium as_ the polychaete, Neanthes 
arenaceodentata--the species that had been shown 
to be most sensitive in previous comparisons. 
Work completed in the past year and described 
here, has revealed that the two species have very 
similar acute sensitivities to hexavalent chromium. 
Tests of the effects of hexavalent chromium on 
the development of sea urchin embryos are also 
described. Tests were designed to identify the 
levels of hexavalent chromium that interfere with 
the early embryological stages of development in 
the sea urchin, Strongylocentrotus prupuratus. 
Results indicate that there is a concentration 


between 2.9 and 29 gm hexavalent chromium/liter 
that causes a 50% reduction in the numbers of nor- 
mally devcloping embryos. (See also W78-05911) 
(Sinha - OEIS) 

W78-05924 


TOXICITY OF A CHLORINATED BENZENE 
TO SEA URCHIN EMBRYOS, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

P. S. Oshida. 

In: Southern California Coastal Water Research 
Project Annual Report for the Year Ended 30 June 
1977, p 187-192, 1977. 3 fig, 5 ref. 


Descriptors: *Basclinc studics, *Environmental 
effects, Resources development, *Water pollution 
effects, *Sediments, Aquatic life, Toxicity, Emb- 


ryos, California, *Outer Continental Shelf, 
Southern California Bight, Chlorinated benzene, 
Sea urchin, Stongylocentrotus purpuratus, 


Dichlorobenzene(o-DCB). 


The study described here was a preliminary in- 
vestigation of a chlorinated benzene compound, 
ortho-dichlorobenzene’s (o-DCB) potential as a 
mitotic poison in the marine environment. 
Recently fertilized sea urchin eggs were exposed 
to an o-DCB concentration of about 21 mg/liter, 
and their development morphology and rate were 
observed during the subsequent 52 hours. The 
results showed that o-DCB has the potential to in- 
terfere with embryological development: Gossly 
abnormal sea urchin embryos were evident at 
about 28 hours past fertilization. (See also W78- 
05911) (Sinha - OEIS) 

W78-05925 


MARINE BIRD DEATHS AT LOS ANGELES 
Zoo, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

D. R. Young, and T. C. Heesen. 

In: Southern California Coastal Water Research 
Project Annual Report for the Year Ended 30 June 
1977, p 193-198, 1977. 3 tab, 3 ref. 


Descriptors: *Baseline studies, *Environmental 
effects, Resources development, *Water pollution 
effects, *Toxicity, DDT, Birds, Pesticide 
residues, Path of pollutants, *Southern California 
Bight, Cormorants, Gulls. 


During the spring of 1976, nearly the entire collec- 
tions of Brandt's cormorants (Phalacrocorax 
penicillatus), guanay cormorants (P. bougainvillii), 
and California gulls (Larus californicus) in the Los 
Angeles County Zoo died after exhibiting signs of 
pesticide poisoning. The study revealed that levels 
of DDT residues in the specimens were within the 
range that had been found to be lethal to American 
kestrels in laboratory feeding studies. The zoo 
birds apparently were exposed to the DDT when 
they were fed fish collected in the general vicinity 
of Palos Verdes Peninsula. Results of tests show 
another indication that, despite termination of the 
dominant DDT input to the JWPCP municipal 
wastewater system in 1970, potentially toxic levels 
of DDT residues are still found in certain fishes 
occupying the discharge region off the Palos 
Verdes Peninsula. (See also W78-05911) (Sinha - 
OFIS) 

W78-05926 


ANIMALS THAT ARE 
MARINE POLLUTION, 
Southern California Coastal Water Research Pro- 
ject, El Segundo. 

In: Southern California Coastal Water Research 
Project Annual Report for the Year Ended 30 June 
1977, p 199-206. 1977, p 199-206, 1977. 4 fig. 8 re 


INDICATORS OF 


Descriptors: *Baseline studies, *Environmental 
effects, Resources development, *Water pollution 
Benthos. Invertebrates, 


effects, *Bioindicators, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Effects Of Pollution—Group 5C 


Toxicity, Municipal wastes, California, Southern 
— Bight, Polychacta, Pelecypoda, Ophiu- 
roids. 


Indicator species are those whose changes in 
abundance reflect overall changes in the normal 
patterns of invertebrate communities. By monitor- 
ing the changes in a few selected indictor species, 
the expense of biological monitoring can be drasti- 
cally decreased. The objectives of this study were 
to select indicator species for five southern 
California areas that receive major discharges of 
municipal wastewaters. The result was the identifi- 
cation of four groups of indicator species, contain- 
ing a total of nine soutern California subtaida 
benthic invertebrates, which did in fact--by their 
abundances--define the areas of impact around 
each of the five discharg locations. (See also W78- 
05911) (Sinha - OFIS) 

W78-05927 


HISTOLOGY OF LIVER TISSUE FROM DOVER 
SOLE, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

K. V. Pierce, B. McCain, and M. J. Sherwood. 

In: Southern California Coastal Water Research 
Project Annual Report for the Year Ended 30 June 
1977, p 207-212, 1977. 4 fig, 3 ref. 


Descriptors: *Baseline studics, *Environmental 
effects, Resources development, *Water pollution 
effects, *Bottom sediments, Fishes, DDT, 
Polychlorinated biphenyls, Toxicity, *Outer Con- 
tinental Shelf, Southern California Bight, Histolo- 
gy, Dover sole, Chlorinated hydrocarbons. 


In southern California studies,..Dover sole 
(Microstomus pacifucus) collected from the Palos 
Verdes shelf have been found to have enlarged 
livers, as have individuals of this species exposed 
to Palos Verdes sedinment in the laboratory. The 
objectives of this preliminary study were to deter- 
mine (1) if there were differences between the 
histologic characteristics of the livers of Dover 
sole collected from the Palos Verdes shelf and 
those of specimens from a control area and (2) if 
these differences were similar to those found in 
populations of English sole and starry flounder 
from contaminated and control areas in Seattle 
waters. In both areas, the bottom sediments and 
the fish themselves are contaminated with 
chlorinated hydrocarbons--PCB’s in the Du- 
wamish River Estuary and PCB’s and DDT’s off 
Palos Verdes. (Sec also W78-05911) (Sinha - OEIS) 
W78-05928 


FIN EROSION DISEASE AND LIVER CHEMIS- 
TRY: LOS ANGELES AND SEATTLE, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

M. J. Sherwood. 

In: Southern California Coastal Water Research 
Project Annual Report for the Year Ended 30 June 
1977, p 213-219, 1977. 1 fig, 4 tab, 4 ref. 


Descriptors: *Baseline studies, *Environmental 
effects, Resources development, *Water pollution 
effects. Fish diseases. Waste disposal. Metals, 
Toxicity, California, Washington, New York, 
*Dunwamish River Estuary(Wash). *Outer Con- 
tinental Shelf. *Southern California Bight. *New 
York Bight. Fin erosion, Liver disease. Dover 
sole, Starry flounder. 


Marine flatfishes with fin erosion diseases have 
been found in three coastal regions of the United 
States in which toxic wastes have been 
discharged-southern California, the Duwamish 
River Estuary in Seattle, Washington, and the 
New York Bight. Similarities in the nature of the 
diseases and in the distribution of affected in- 
dividuals in each region have suggested the possi- 
bility that the diseases have a common cause re- 
lated to the discharge of toxic wastes. A com- 
parison of the levels of seven trace metals in the 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


liver tissue of Dover sole and starry flounder sug- 
gests that patterns in increase and decrease 
between specimens from control sites were not the 
same in the two regions. A possible exception is 
the depression in cadmium levels, which was 
evident in starry flounder in this study and has 
been reported previously in Dover sole from 
southern California. The occurrence of enlarged 
livers in specimens from the high-disease-pre- 
valetice sites in both regions and the measurement 
of increased amounts of lipid in the livers of Palos 
Verdes Dover sole suggest, with histologic obser- 
vations, that liver damage is occurring at these 
sites and that it may precede the appearance of fin 
erosion. (Sce also W78-05911) (Sinha - OEIS) 
W78-05929 


FIN REGENERATION IN DOVER SOLE, 
Southern California Coastal Water Research Pro- 
ject, El Segundo. 

M. J. Sherwood. 

In: Southern California Coastal Water Research 
Project Annual Report for the Year Ended 30 June 
1977, p 221-224, 1977. | fig, | tab, 6 ref. 


Descriptors: *Baseline studies, *Environmental 
effects, Resources devclopment, *Water pollution 
effects, Fish diseases, Southern California Bight, 
Fin crosion, Tissuc regeneration, Dover sole. 


The objective of this study was to determine if 
local Dover sole maintained in the laboratory 
could regencrate portions of their dorsal and anal 
fins that had been artificially removed. Informa- 
tion on the ability of individuals to regencrate their 
fins might shed light on the process by which fin 
erosion takes place in the field. The Dover sole 
used in this experiment were selected from collec- 
tions of fish taken by otter trawl off Palos Verdes 
and Point Dume in September 1976 and maitained 
for up to 10 weeks in recirculating aquaria in the 
Project's laboratory. The results of this study sug- 
gest that Dover sole are able to repair and 
regenerate dorsal fin tissuc. It is therefore possible 
that these processes are occurring in the field. 
However, the percentage of individuals with fin 
erosion in which repair and regrowth take place 
appears to be low. Laboratory data support this 
conclusion to some extent. (Sec also W78-05911) 
(Sinha - OFIS) 

W78-05930 


HYDROGEOLOGY OF 
METIGOSHE 
MANITOBA, 
North Dakota Univ., Grand Forks. Dept. of 
Geology: and Geological Survey, Grand Forks, 
ND 


THE LAKE 
BASIN NORTH DAKOTA AND 


For primary bibliographic entry sce Field 5B. 
W78-05933 


THE USE OF SATELLITE IMAGERY FOR 
LAKE CLASSIFICATION IN WISCONSIN, 
Wisconsin Univ., Madison. Dept. of Civil and En- 
vironmental Engincering. 

For primary bibliographic entry see Field 2H. 
W78-05935 


METHODOLOGY FOR ANALYZING EFFECTS 
OF URBANIZATION ON WATER RESOURCE 
SYSTEMS, 

Texas Univ. at Austin. Dept. of Civil Engineering. 
L. W. Mays, and Y.-K. Tung. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 663, 
Price codes: AO8 in paper copy, AOI in microfiche. 
Center for Research in Water Resources, Techni- 
cal Report No CRWR-156, January 1978. 158 p, 33 
fig. 6 tab, 60 ref, 5 append. OWRT A-043-TEX(1). 
14-34-0001 -7092. 


Descriptors: State variable modeling. Lumped 
mathematical model, Nonlinear hydrologic system 
model, ‘*Urbanization, Statistical analysis, 


*Texas, *Modcl studies, Mathematical models, 


Methodology, Sewers, Networks, Watershed 
management, Waller Creek Watershed(Tex), 
Austin(Tex). 


A technique called state variable modeling which 
is relatively new to water resources has been ap- 
plicd to analyze two major phases of the urban 
water resources system. The first phase is based 
upon a lumped mathematical model to describe un- 
steady, nonuniform sewer flow in terms of a set of 
first order ordinary differential equations. This 
model can be used to route urban storm water 
through multi-level branching sewer networks. 
The model is compared with other routing 
techniques through the use of an example sewer 
network. For the second phase a nonlinear 
hydrologic system model has been formulated in 
the state variable form. Hydrograph analysis in 
conjunction with optimization search technique is 
performed ts thirty-seven rainfall storm events in 
the period of fifteen years on a watershed in order 
to examine how the model parameters vary with 
levels of urbanization. Statistical analysis is used 
to suggest general trend equations for the model 
parameters. 

W78-05938 


THE BACTERIAL POLLUTION OF THE 
COASTAL WATERS OF THE PROVINCE OF 
ROME, (IN ITALIAN), 

Ufficio Medico Provincial di Rome (Italy). 

P. Zucchetti, B. Cisbani, M. Floccia, and G. 
Palmieri. 

Ann Sclavo 17(4), p 543-562, 1975. 


Descriptors: *Bacteria, Water pollution effects, 
Coastal waters, *Italy(Rome coastal area), Waste 
disposal, Sewage disposal, *Fecal coliforms, 
Hepatitis, Human diseases, Sewage, Typhoid. 


Because of the dangers of infection by hepatitis, 
typhoid, and fecal coliforms, a 4 yr study was 
made which included 2400 samples from 440 loca- 
tions along the coast of the province. A list of the 
local communities was compiled and the number 
of inhabitants, bodies of water, type of sewage, 
sewage discharge location and water purification 
systems were reported. Data on fecal coliform 
concentrations from different sections of the 
coastline are given. Along a 140 km coast, of 
which 120 km are used for bathing, 12 km were 
declared unit for bathing, 21 km required further 
examinations and 87 km were considered suitable 
for bathing.--Copyright 1978, Biological Abstracts, 
Inc. 

W78-05948 


ACUTE TOXICITY OF UN-IONIZED AM- 
MONIA TO FINGERLING COHO SALMON, 
Mctro Water Quality Lab., Seattle, WA. 

J. A. Buckley. 

The Progressive Fish-Culturist, Vol. 40, No. 1, 
January 1978, p 30-32, 2 tab, 16 ref. 


Descriptors: Environmental effects, *Water pollu- 
tion effects, “Ammonia, Salmon, Fry, *Toxicity, 
Mortality, Fingerlings, *Sockeye salmon, Lethal 
limit, Sewage effluents, Un-ionized ammonia. 


Hatchery-reared coho salmon were acclimated to 
river water (un-ionized ammonia <0.001 mg/l) for 
7 days and were then exposed in groups of 10 fish 
each to 9 concentrations of un-ionized ammonia 
ranging from <0.001 to 0.910 mg/l for a period of 
96 h. The 96-h LCSO was 0.45 mg un-ionized am- 
monia per liter, with 95% confidence limits of 0.43 
to 0.47. The highest concentration tested with no 
acute effect was 0.178 mg/l. (Chilton-ORNL) 
W78-05952 


EFFECT OF DISSOLVED OXYGEN ON THE 
SURVIVAL AND HATCHING OF EGGS OF 
SCALE CARP, 

Punjab Agricultural Univ., Ludhiana (India). Dept. 
of Zoology-Entomology. 
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K. Kaur, and H. S. Toor. 
The Progressive Fish-Culturist, Vol. 40, No. 1, 
January 1978, p 35-37, | tab, 23 ref. 


Descriptors: Environmental effects, *Dissolved 
oxygen, Mortality, Hatching, *Carp eggs, *Water 
pollution effects, Growth stages, Growth rates, 
Fish eggs, *Embryonic growth stage, Incubation. 


Freshly fertilized eggs of scale carp were exposed 
to dissolved oxygen (DO) levels of approximately 
12.0, 9.0, 6.0, 3.0, 1.2, and 0 mg/l. Survival and 
hatching rate were scen to increase directly with 
increasing concentrations of DO. Levels below 6.0 
mg/l were inadequate for survival. It was observed 
that embryos became more sensitive to low con- 
centrations as development advanced. (Chilton- 


W78-05953 


POTENTIAL TOXICITY OF TACONITE 
TAILINGS TO AQUATIC LIFE IN LAKE SU- 
PERIOR, 

Reserve Mining Co., Silver Bay, MN. 

J.R. Oxberry, P. Doudoroff, and D. W. Anderson. 
Journal Water Pollution Control Federation, Vol. 
50, No. 2, February 1978, p 240-251, 5 ref. 


Descriptors: Environmental effects, *Water pollu- 
tion effects, *Lake Superior, Waste 
water(Pollution), Fish, Invertebrates, *Toxicity, 
Juveniles, Trout, Rainbow trout, Brook trout, Yel- 
low perch, Aquatic life, Bioassay, Mining, Metals, 
Mine wastes, Tailings, *Taconite tailings. 


Investigations were made on the effects of con- 
tinuous exposure to fish and invertebrate animals 
to Reserve Mining Company’s tailings launder ef- 
fluent, a slurry of taconite tailings. The test 
animals were juvenile rainbow trout, brook trout, 
yellow perch, adult amphipods, and opossum 
shrimp. Tests with juvenile fish lasted for 22 to 49 
days and those with invertebrates for 98 to 363 
days. No adverse effects of exposure were ob- 
served. Continuous exposure to partially clarified 
and periodically renewed tailings launder effluent 
also had no adverse effect on the hatching of eyed 
eggs of rainbow trout and lake trout and on the 
survival of the hatching larvae. It was concluded 
that under no conceivable circumstances could the 
somewhat alkaline waters of Lake Superior be 
rendered even slightly toxic to fish by the 
discharge into the lake of taconite tailings and their 
deposition on the lake bottom. (Chilton-ORNL) 
W78-05954 


EFFECTS OF POLLUTANTS ON NATALITY OF 
MUSCULIUM SECURIS 
(BIVALVIA:PISIDIIDAE), 

Guelph Univ., (Ontario). Dept. of Zoology. 

G. L. Mackie. 

The Nautilus, Vol. 92, No. 1, January 1978, p 25- 
33, 4 tab, 42 ref. National Research Council of 
Canada A2386 and A9882. 


Descriptors: Environmental effects, *Water pollu- 
tion effects, Pollutants, Temperature, Wastes, 
Domestic wastes, Water pollution sources, 
Sewage, Reproduction, Salts, Sodium chioride, 
Sulfates, *Bioindicators, *Natality, Sphaeriids, 
Slaughterhouse wastes, Road salts, *Musculium 
securis. 


The objectives were to determine the effects of 
some common pollutants, temperature, road salts, 
sulfate, domestic and slaughterhouse wastes, and 
pulp and paper effluent on the natality of Musculi- 
um securis and to assess the use of sphacriid 
natality as an index for assessment of water quali- 
ty. Laboratory experiments showed optimum 
reproduction to be near 18C with significant reduc- 
tion below 10C and above 25C. In tests of road 
salts, sodium chloride was found to have greater 
adverse effects than did calcium chloride. Concen- 
trations of sulfate less than 100 mg/l had no signifi- 
cant effect on natality of M. securis. There was not 
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reproduction in a creek carrying raw sewage and 
slaughterhouse wastes. Natalities of M. securis 
were significantly greater above outfall of pulp 
and paper wastes than below the outfalls and 
tended to increase with increasing distance below 
the outfalls. It was concluded that natality is 
potentially a good index for assessment of water 
quality. (Chilton-ORNL) 

W78-05956 


EFFECTS OF CLIMATIC CYCLES ON THE 
RELATIVE ABUNDANCE AND AVAILABILITY 
OF COMMERCIAL MARINE AND ESTUARINE 
SPECIES, 

Maine State Dept. of Marine Resources, Augusta. 
For primary bibliographic entry see Field 2L. 
W78-05957 


IMPORTANCE OF EELGRASS BEDS IN PUGET 
SOUND, 

National Marine Fisheries Service, Beaufort, NC. 
Beaufort Lab. 

For primary bibliographic entry see Field 2L. 
W78-05958 


DIVERSITY AND DISTRIBUTION OF MUSSELS 
(BIVALVIA: UNIONACEA) IN A EUTROPHIC 
RESERVOIR, LAKE ASHTABULA, NORTH 
DAKOTA, 

North Dakota Univ., Grand Forks. Dept. of 
Geology. 

A. M. Cvancara, and P. G. Freeman. 

The Nautilus, Vol. 92, No. 1, January 1978, p 1-9, 
1 fig, 5 tab, 19 ref. 


Descriptors: Environmental effects, *Trophic 
levels, Lakes, *Mussels, Oxygen, Reproduction, 
*Eutrophication, *North Dakota, Reservoirs, 
Water pollution effects, *Lake Ashtabula(ND), 
Sheyenne River(ND). 


Lake Ashtabula is a 28-year-old eutrophic reser- 
voir on the Sheyenne River in southeastern North 
Dakota. Surveys showed that there are con- 
siderably fewer mussel species found in the lake 
than are known to exist in the river above and 
below the lake. Those found in the lake were the 
same species as those found at most stations in the 
river. It was suggested that possible causes for 
fewer mussel species in the lake are alteration of 
reproductive processes and periodic low levels of 
oxygen content. (Chilton-ORNK) 

W78-05959 


STRUCTURE OF PELAGIC FOOD CHAIN AND 
RELATIONSHIP BETWEEN PLANKTON AND 
FISH PRODUCTION, 

Bedford Inst. of Oceanography, Dartmouth (Nova 
Scotia). Marine Ecology Lab. 

For primary bibliographic entry see Field 2L. 
W78-05961 


THE CYCLE OF HEAVY METALS IN LAKES, 
(IN GERMAN), 

Eidgenoessische Anstalt fuer Wasservorsorgung, 
Abwasserreinigung und Gewaesserschutz, 
Kastienbaum (Switzerland). Seenforschungslab. 
For primary bibliographic entry see Field 5B. 
W78-05962 


CHLORDANE CONTAMINATION 
NICIPAL WATER SYSTEM, 

Center for Disease Control, Atlanta, GA. Environ- 
mental Hazards Activity, Cancer and Birth De- 
fects Div. 

J. M. Harrington, E. L. Baker, Jr, D. S. Folland, J. 
W. Saucier, and S. H. Sandifer. 

Environmental Research, Vol. 15, No. 1, February 
1978, p 155-159, 1 fig, 1 tab, 11 ref. 


OF A MU- 


Descriptors: Water quality, *Water pollution ef- 
fects, *Pesticides, *Chlordane, Municipal water, 
Tennessee, *Public health, Human diseases. 


An episode is documented of pesticide (chlordane) 
contamination of a segment of a municipal water 
system. Thirteen persons (18% of affected re- 
sidents) exposed to contaminated water reported 
mild symptoms consistent with chlordane expo- 
sure. Symptoms did not persist and chronic 
damage was not observed. Contamination 
probably occurred because of careless handling of 
a concentrated chlordane solution. It was esti- 
mated that approximately a quart of concentrated 
pesticide entered the water supply. A rise in ox- 
ychlordane levels in the symptomatic residents 
may have been related to redistribution form fat 
where chlordane was deposited after acute expo- 
sure or to seasonal variation in levels. (Chilton- 
ORNL) 

W78-05963 


EFFECTS OF DIETARY ADDITION OF 
VITAMINS C AND D3 ON GROWTH AND CAL- 
CIUM AND PHOSPHORUS CONTENT OF 
POND-CULTURED CHANNEL CATFISH, 
Kansas State Univ., Manhattan. Div. of Biology. 
C. A. Launer, O. W. Tiemeier, and C. W. Deyoe. 
The Progressive Fish-Culturist, Vol. 40, No. 1, 
January 1978, p 16-20, 2 fig, 3 tab, 24 ref. 


Descriptors: Environmental effects, *Fish diets, 
*Channel catfish, Nutrient requirements, 
*Vitamins, *Calcium, *Phosphorus, Dietary sup- 
plement, Vitamin C, Vitamin D3. 


Similar weight gains, feed conversions, and sur- 
vival for fingerling channel catfish fed diets con- 
taning Vitamin C, Vitamin D3, or both, indicated 
that no increase in growth was achieved by adding 
those vitamins to the diet. Sampling data dif- 
ferences showed that calcium and phosphorus 
levels in catfish do vary but no direct correlation 
was seen between levels of vitamin C or D3 and 
the calcium and phosphorus in eviscerated bodies 
and fat-free skeletons of fingerlings. (Chilton- 
ORNL) 

W78-05964 


PHOSPHORUS LOADING AND RESPONSE IN 
LAKE VANERN NEARSHORE AREAS, 

National Swedish Environmental Protection 
Board, Uppsala. 

E. B. Welch, and L. T. Lindell. 

Environmental Science and Technology, Vol 12, 
No 3, March 1978, p 321-327, 5 fig, 6 tab, 13 ref. 


Descriptors: Environmental effects, *Phosphorus, 
Trophic levels, Lakes, Retention, Nutrients, 
Forecasting, *Water pollution effects, *Lake 
Vanern(Sweden), *Waste assimilative capacity, 
*Waste loading, Estimating. 


Five nearshore areas of Lake Vanern were studied 
during 1973-75 to determine present trophic state, 
their effect on whole lake P retention, and effects 
of changed nutrient loading. Phosphorus concen- 
tration was predicted from known P loading, flush- 
ing rate, water distribution, and estimated reten- 
tion coefficients in the areas. Five archipelagic 
areas retained about 38% of the P load and the 
open lake retained a similar fraction. On-half of 
the incoming P was retained in nearshore areas. 
Predicted P content agreed reasonably well with 
observed, and even estimates of chlorophyll a con- 
tent from predicted P fell largely within the con- 
fidence intervals of chlorophyll a previously pre- 
dicted from observed P concentrations for whole 
lake systems. It was concluded that with 
reasonably good data on P loading, retention coef- 
ficient, and flushing rate, predictions of trophic 
state changes and retention capacity are possible 
in archipelagic areas of large lakes. (Chilton- 
NL) 


W78-05966 
SEASONAL CHANGES IN THE COMMUNITY 


STRUCTURE OF THE MACROBENTHOS IN- 
HABITING THE INTERTIDAL SAND AND MUD 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Effects Of Pollution—Group 5C 


FLATS OF BARNSTABLE HARBOR, MAS- 
SACHUSETTS, 

Chicago Univ., IL. Committee on Evolutionary 
Biology. 

For primary bibliographic entry sce Ficld 2L. 
W78-05967 


PRODUCTION OF CHIRONOMUS, 
PROCLADIUS, AND CHAOBORUS AT DIF- 
FERENT LEVELS OF PHYTOPLANKTON 
BIOMASS IN LAKE MEMPHREMAGOG, 
QUEBEC-VERMONT, 

McGill Univ., Montreal (Quebec). Dept. of Biolo- 


gy. 

R. M. Dermott, J. Kalff, W. C. Leggett, and J. 
Spence. 

Journal of the Fisherics Research Board of 
Canada, Vol 34, No 11, November 1977, p 2001- 
2007, 2 fig, 2 tab, 23 ref. 


Descriptors: Environmental effects, Biological 
communities, Nutrients, Lakes, Trophic levels, 
*Productivity, Benthos, Standing crop, *Lake 
Memphremagog(Quebec), *Canada, *Water pollu- 
tion effects, *Eutrophication, *Biomass. 


The Lake Memphremagog Study, initiated in 1972, 
seeks to quantify the response of communities oc- 
cupying various trophic levels to the pronounced 
nutrient gradient that occurs along the long (north- 
south) axis of the lake. The mean annual benthic 
standing stock in the south basin was found to be 
2.8 times greater than in the north basin. Mean an- 
nual standing stock of Procladius denticulatus and 
Chironomus anthracinus were 5.8 and 3.1 times, 
respectively, higher in the south basin. No signifi- 
cant difference was noted in standing stock of 
Chaoborus puncipennus between the two areas. 
Annual production of C. punctipennis was greater 
in the north while it was greater for the other two 
species in the south. Daily P:B ratios did not differ 
significantly between basins for the two specics 
exhibiting increased biomass and production in the 
more productive southe basin, in spite of the dif- 
ferences in the availability of food there. (Chilton- 
NL) 
W78-05968 


NUTRIENT ENRICHMENT AND EUTROPHI- 
CATION OF LAKE MICHIGAN, 
Michigan Univ., Ann Arbor. 
Research Div. 

C. L. Schelske, and C. O. Davis. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as COO-2003- 
26, Price codes: AO2 in paper copy, AOI in 
microfiche. Prepared for Energy Research and 
Development Administration, Report No. COO- 
2003-26, 1975/76. 15 p, 6 fig, 4 tab, 5 ref. AT(11-1)- 
2003. 


Great Lakes 


Descriptors: *Nutrients, *Eutrophication, *Lake 
Michigan, Phytoplankton, Algae, Diatoms, 
Phosphorus, Silica, Nitrogen, Chlorophyll, Great 
Lakes, Lakes, Tributaries, Grand River(MI), Spe- 
cies composition, Limiting factors, Chemostats, 
Stratification, Michigan, Wisconsin. 


Relationships between phytoplankton and major 
nutrients (phosphorus, silica, and nitrogen) in 
Lake Michigan are discussed in a report on four 
studies in progress: (1) open lake, (2) tributaries, 
(3) Grand River, and (4) diatom chemostat studies. 
Open lake studics have been conducted since 1972 
on changes in phytoplankton species composition 
and nutrients. The size of the spring phytoplank- 
ton bloom is controlled by phosphorus supply, 
while the summer standing crop minimum results 
from nutrient depletion in the epilimnion. Since 
nitrate is never depleted in the open waters, 
nitrogen supply has virtually no effect of 
chlorophyll standing crops. Silica is limiting in 
spring and summer in the epilimnion, with a 
change from diatom domination to chlorophyte 
dominance. This shift in species composition is ap- 
parently a recent phenomenon related to 














Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


_ phosphorus loading. In summer, diatom domina- 
tion persists in subsurface waters where adequate 
silica supplies remain. Lake Huron is a source of 
silica through the Straits of Mackinac. Tributary 
studies in 1972 showed chemical and phytoplank- 
ton compositions different from the open lake. 
Nutrient levels in the Grand River, surveyed in 
1974-76, were always high during high flow; 
diatoms made up 98% of phytoplankton near the 
river mouth. A chemostat system for diatom stu- 
dies was put into operation in January 1976, but in- 
itial experiments were unsuccessful. (Lynch- 
Wisconsin) 

W78-05970 


BACTERIAL CONTAMINATION OF LAKE 
POWELL WATERS: AN ASSESSMENT OF THE 
PROBLEM, 

New Mexico Univ., Albuquerzquce. Dept. of Biolo- 
gy. 

For primary bibliographic entry see Field 5B. 
W78-05972 


ENVIRONMENTAL STATUS OF THE LAKE 
MICHIGAN REGION, VOLUME 4. 
PHYTOPLANKTON OF LAKE MICHIGAN, 
National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environment 
Research Lab. 

S. J. Tarapchak, and E. F. Stoermer. 

Available from the National Technical Informa- 
tion Service, Springficld, VA 22161 as ANL/ES- 
40, Price codes: Al0 in paper copy, AOl in 
microfiche. Technical Report ANL/ES-40, Ar- 
gonne National Laboratory, Illinois, December 
1976. 211 p, 89 fig, 37 tab, 249 ref. 


Descriptors: *Environmental effects, *Trophic 
level, *Lake Michigan, *Phytoplankton, *Baseline 
studies, *Algae, *Distribution, Primary produc- 
tivity, Diatoms, Eutrophication, Cyanophyta, 
Chlorophyta, Lakes, Great Lakes, Phosphorus, 
Nutrients, Model studies, Seasonal, Green 
Bay(WI), Wisconsin, Basic data collections. 


As part of an overall baseline assessment of the 
environmental status of Lake Michigan a compila- 
tion of published data on phytoplankton in the lake 
includes an evaluation of trophic level. 
Phytoplankton abundance and primary productivi- 
ty vary seasonally, but generally are higher and 
more variable inshore than offshore. Seasonal 
phytoplankton development in the central basin is 
bimodal in southern and nearshore waters, but 
unimodal with a summer peak offshore. Critical 
water temperatures and higher nutrient concentra- 
tions in the southern basin and critical mixing 
depths are responsible for these dissimilarities. A 
trend toward serious cultural eutrophication is 
evidenced by a significant increase in algal 
abundance inshore near Milwaukee and Chicago, 
and by a shift in the southern basin offshore com- 
munity from the historical dominance by diatoms 
to a notable fraction of chlorophytes and 
cyanophytes. These trends are attributed to in- 
creases in phosphorus loading rates, which have 
reached unacceptable levels in southern Green 
Bay and some inshore regions of the southern and 
central basins. Lake Michigan's trophic state 
generally is intermediate between that of Lake Su- 
perior and the western basin of Lake Eric. Since 
the year 1900, over 200 taxa of algae have been 
recorded in open water in the lake. Of these, 1300 
diatoms have been identified and the remaining 
700-800 divided among other algal groups. (Lynch- 
Wisconsin) 

W78-05973 


ENVIRONMENTAL STATUS OF THE LAKE 


MICHIGAN REGION, VOLUME 6. 
ZOOBENTHOS OF LAKE MICHIGAN, 
Michigan Univ., Ann Arbor. Great Lakes 


Research Div. 
S.C. Mozley, and R. P. Howmiller. 


Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as ANL/ES- 
40, Price codes: AO7 in paper copy, A0Ol in 
microfiche. Technical Report ANL/ES-40, Ar- 
gonne National Laboratory, Illinois, September 
1977. 148 p, 59 fig, 13 tab, 291 ref. 


Descriptors: *Environmental effects, *Benthic 
fauna, *Lake Michigan, *Baseline studies, 
*Bioindicators, *Tubificids, *Benthos, 
*Macroinvertebrates, Oligochaetes, Pontoporcia 
affinis, Great Lakes, Green Bay(WI), Methodolo- 
gy, Research equipment, Water quality indexes, 
Species composition, Sampling, Amphipoda, Spe- 
cies diversity, Basic data collections, Lakes. 


As part of a series of baseli its of the 
environmental status of Lake Michigan, this sum- 
mary of zoobenthic studies through mid-1974 in- 
cludes power plant surveys and describes the 
ecology of macroinvertebrates and some 
microfauna. Conclusions include: (1) zoobenthos 
are dominated by the amphipod Pontoporeia af- 
finis; (2) tubificid oligochaetes are useful in 
mapping environmental quality; and (3) there are 
pronounced qualitative gradients in zoobenthos re- 
lated to depth. Sampling techniques are compared 
and evaluated, including the following samplers: 
Smith-McIntyre, Ponar, Petersen, orange peel, 
and Ekman grab samplers, and the free-falling 
corer and Fager hand-corer. Most studies prior to 
1965 used the relatively inefficient Petersen sam- 
pler, and the superior Ponar sampler has since 
become the most widely used; comparative use of 
older data is therefore difficult. Also discussed are 
zoobenthic pollution indicators; zoobenthic ef- 
fects on sediment-water exchanges; and total 
macroinvertebrate numbers, biomass, and produc- 
tion. The autecology of Arthropoda (Crustacea, 
Insecta), Mollusca (Gastropoda, Pelecypoda), and 
Annelida (cligochaeta, Hirudinea) is described. No 
simple relationship has been found between spe- 
cies diversity and pollution among Great Lakes 
macrobenthos, but changes in species composition 
(relative abundance) have provided useful indices 
of eutrophication and pollution. Such indicators in 
Green Bay have been extensively studies. (Lynch- 
Wisconsin) 

W78-05974 





ENVIRONMENTAL STATUS OF THE LAKE 
MICHIGAN REGION, VOLUME 14. BIRDS OF 
THE LAKE MICHIGAN DRAINAGE BASIN, 
Michigan State Univ., East Lansing. 

G. J. Wallace. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as ANL/ES- 
40, Price codes: A06 in paper copy, AOl in 
microfiche. Technical Report ANL/ES-40, Ar- 
gonne National Laboratory, Illinois, July 1977. 112 
p, | fig, 6 tab, 82 ref, 1 append. 


Descriptors: *Environmental effects, *Birds, 
*Lake Michigan basin, *Baseline studies, 
*Migratory birds, *Faunal lists, Habitats, Basic 
data collections, Great Lakes, Lakes, Migration 
patterns, Pesticides, Wisconsin, Michigan, II- 
linois, Indiana, Basins, Checklists, Wildlife, Wild- 
fowl. 


Birds of Lake Michigan's drainage basin are 
discussed as part of a series of baseline assess- 
ments of the environmental status of the lake. 
Wildfowl found in one hundred counties of 
Wisconsin, Michigan, Illinois and Indiana are 
described in terms of habitat (including state 
parks, lakeshores, refuges, and sanctuaries), pat- 
teras of historical occurrence and abundance, 
migration patterns, and the influence of disease, 
hunting pressure, pesticides and pollution. An ex- 
tensive annotated list of species regularly found in 
the basin includes additional lists of extinct, extir- 
pated, endangered, threatened, declining, and in- 
troduced species. Of some 360 species recorded in 
the watershed in the past century, at least 264 cur- 
rently occur regularly as permanent or summer re- 
sidents or as transients. More than 90% are migra- 


54 





tory, the majority nocturnal. Spring migration in 
the northern states is concentrated in April and 
May; fall migration extends from July to 
November, with a maximum number of species 
migrating in September. Major habitats include: 
(1) the Lake Michigan shoreline (loons, grebes, 
waterfowl, gulls, sandpipers); (2) inland lakes 
(Ducks, kingfishers, spotted sandpipers); (3) rivers 
and streams (herons, river ducks, eagles, ospreys); 
(4) marshes (numerous birdlife); (5) fields and 
open spaces (bobolinks, meadowlarks, horned 
larks, sparrows); and (6) woodlots (about 80 spe- 
cies). (Lynch-Wisconsin) 

W78-05975 


ENVIRONMENTAL STATUS OF THE LAKE 
MICHIGAN REGION, VOLUME 16. AMPHIBI- 
ANS AND REPTILES OF THE LAKE 
MICHIGAN DRAINAGE BASIN, 

Wisconsin Univ.-Madison. Dept. of Zoology. 

E. D. Pentecost, and R. C. Vogt. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as ANL/ES- 
40, Price codes: A04 in paper copy AO! in 
microfiche. Technical Report ANL/ES-40, Ar- 
gonne National Laboratory, Illinois, July 1976. 69 
p, 59 fig, 2 tab, 76 ref. 


Descriptors: *Environmental effects, *Lake 
Michigan basin, *Reptiles, *Amphibians, *Faunal 
lists, *Habitats, Basins, Lakes, Checklists, 
Wisconsin, Michigan, Indiana, Illinois, Hibera- 
tion, Distribution, Abundance. 


As part of a series of baseline assessments of the 
environmental status of Lake Michigan, an an- 
notated checklist of the 25 amphibian and 35 
reptilian species currently inhabiting the basin is 
presented, with information on regional distribu- 
tion and abundance, diet, reproduction, and 
habitat requirements. The influence of environ- 
mental disturbances, importance of hibernation 
sites, and economic and ecological importance of 
reptiles and amphibians are discussed. Amphibian 
species include 11 frogs, nine salamanders, two 
newts, two toads, the mudpuppy, and the western 
lesser siren. Reptile species include 21 snakes, ten 
turtles, and three lizards. Fifteen habitat types by 
vegetation and their associated herpetofauna are 
described. Many ubiquitous species are found in 
the area in all types of vegetation. These include 
the American toad and eastern garter snake. 
Others are very specific in their habitat require- 
ments, including the four-toed salamander, red- 
backed salamander, and queen snake. (Lynch- 
Wisconsin) 

W78-05976 


EUTROPHICATION IN VERMONT, 

Vermont Dept. of Water Resources, Montpelier. 
Water Quality Div. 

J. W. Morse, II, K. J. Little, and V. A. Garrison. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-267 844, 
Price codes: A04 in paper copy, AOI in microfiche. 
Water Quality Surveillance Series, Report No. 3, 
1975. 69 p, 8 tab, 58 ref, 6 append. 


Descriptors: *Eutrophication, *Vermont, *Lakes, 
*Trophic level, *Water pollution sources, 
Phosphorus, Nutrients, Chemcontrol, Biocontrol, 
Mechanical control, Lake Champlain, Algal con- 
trol, Aquatic weed control, Lake stages, Waste 
water disposal, Nonpoint pollution, Limiting fac- 
tors, Water pollution effects. 


In the 287 Vermont freshwater lakes larger than 20 
acres, 32.2% of the total surface area of 223,642 
acres is classified as eutrophic, 32.9% as 
mesotrophic, 29.6% as oligotrophic, and 5.3% un- 
classified. Most Vermont lakes receive 42.3% of 
its annual phosphorus loading from point sources 
and 57.7% from nonpoint sources, while Lake 
Cahmplain receives 26.6% from point sources and 
73.4% from nonpoint sources. St. Albans Bay is 
one of the few bodies of water receiving more 
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nutrients from point than nonpoint sources; 
eutrophication in most small lakes in Vermont is 
caused by nonpoint pollution. Even the Winooski 
River, with 17 wastewater treatment facilities, 
receives more than 50% of its phosphorus inputs 
from nonpoint sources. The drainage basins of 
Lakes Champlain and Memphremagog constitute 
‘§2.8% of Vermont’s land area and receive ef- 
fluents from 38 municipal treatment plants; Ver- 
mont’s power of Lake Champlain comprises 77% 
(172,032 acres) of the state’s total surface area for 
lakes larger than 20 acres. Phosphorus is the limit- 
ing nutrient in all Vermont lakes tested. A detailed 
review of wastewater and plant control measures 
is included, with a discussion of the eutrophication 
process, a glossary, and statistical tables. In total 
there are 527 freshwater lakes in Vermont cover- 
ing 225,669 acres. (Lynch-Wisconsin) 

W78-05977 


APPROACHES TO THE STUDY OF MICROBI- 
AL TRANSFORMATIONS OF METALS, 
National Bureau of Standards, Washington, DC. 
For primary bibliographic entry see Field 5B. 
W78-05978 


EFFECTS OF SUBMERGED MACROPHYTES 
ON HELEOPLANKTONIC CLADOCERA, 

Rhode Island Univ., Kingston. 

T. J. Vigerstad, and L. J. Tilly. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as DP-MS-75- 
125, Price codes: AQ3 in paper copy, AOI in 
microfiche. In: 39th Annual Meeting of the Amer- 
ican Society of Limnology and Oceanography, 
Inc, June 21-24, 1976, Savannah, GA. p 1-21. 6 fig, 
1 tab, 17 ref. Report DP-MS-75-125. ERDA AI(07- 
2)-1. 


Descriptors: *Cladocera, *Zooplankton, *Thermal 
pollution, *Water temperature, *Macrophytes, 


Submerged plants, Environmental effects, 
Nuclear powerplants, *South Carolina, *Par 
Pond(SC), Bosmina logirostris, Ceriodaphnia, 


Diaphanosoma brachyurum, Effluents, Predation, 
*Heleoplankton, Reservoirs, Fish, Ponds, Water 
pollution effects. 


Three helioplanktonic cladocera in the littoral of 
Par Pond, a reservoir near Aiken, South Carolina, 
were sampled during July-August 1974 to study 
relative effects of thermal effluent from a nuclear 
power plant and high densitics of rooted sub- 
merged macrophytes. Conclusions were that: (1) 
dense-rooted vegetation, perhaps providing a 
refuge, allows higher standing crops of 
Ceriodaphnia spp. and Diaphanosoma brachyu- 
rum; and (2) lower temperatures away from the 
thermal effluent favor Bosmina longirostris, while 
higher temperatures favor Ceriodaphnia spp. and 
D. brachyurum. The interaction of temperature 
and vegetation could not be determined because of 
nonparametric treatment of the data. To test the 
relative effect of the macrophytes in the thermal 
area, two 2 x 2 x 1 mchicken-wire exclosures were 
installed. One, Pen NV, was cleared of vegetation 
(Potamogeton pusillus and Najas guadalupensis), 
and the other left with the plants intact (Pen V). 
Total numbers were highest in Pen V, next highest 
in the vegetated area between the pens (Area NP), 
and lowest in Pen NV. The totals primarily 
reflected standing crop of the abundant 
Ceriodaphnia; the standing crop of B. longirostris 
was not significantly affected by either exclosure 
or vegetation removal, while both Ceriodaphnia 
and D. brachyurum were highest in Pen V (a ‘pen 
effect’), intermediate in Area NP, and lowest in 
Pen NV. Reactor effluent variations during the ex- 
closure experiment permitted study of thermal ef- 
fects. (Lynch-Wisconsin) 

W78-05980 


EUTROPHICATION AND WATER POLLU- 
TION, 

Federal Water Pollution Control Administration, 
Washington, DC. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


E. J. Martin, and L. W. Weinberger. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-254 271, 
Price codes: AQ2 in paper copy, AOI in microfiche. 
In: Great Lakes Research Division, University of 
Michigan, Publication No. 15, p 451-469, 1966. 4 
fig, 8 tab, 45 ref. 


Descriptors: *Water pollution control, 
*Eutrophication, *Nutrients, *Waste treatment, 
*Nutrient removal, Waste disposal, Phosphates, 
Nitrates, Phosphorus, Nitrogen, Algac, Municipal 
wastes, Industrial wastes, Lakes, Streams, 
Trophic level, Nuisance algac, Oligotrophy. 


The nature of accelerated eutrophication, its ex- 
tent in the United States, and means of control are 
discussed. Naturally-occurring eutrophication 
may succeed oligotrophy following the birth of a 
lake, but increased availability of nutrient material 
may stimulate biological production and promote 
premature lake aging. Accelerated eutrophication 
may be defined as the state of a body of water 
resulting from the intentional or unintentional, 
natural or man-made modifications to the aquatic 
environment to the extent that the ecological 
system supports an imbalance in_ biological 
production, which creates a nuisance or interferes 
with water use. A discussion of nutrient charac- 
teristics is presented, and includes tables of 
eutrophic waters in the United States, abundance 
of algae in American rivers, and the most common 
nuisance algal species. Some human activities 
which increase nutrients in waters. are: (1) 
discharge of inadequately treated sewage and in- 
dustrial wastes; (2) improper agricultural and other 
watershed practices; and (3) canalization of 
streams. A detailed evaluation of eight nutrient 
removal systems is given: (1) activated sludge, (2) 
algal removal systems, (3) chemical precipitation, 
(4) ion exchange, (5) ammonia stripping, (6) elec- 
trodialysis and other membrane processes, (7) ef- 
fluent spraying on land, and (8) distillation. Tables 
summarize removal rates for each process. 
(Lynch-Wisconsin) 

W78-05982 


UTAH LAKE-JORDAN RIVER BASIN MODEL- 
ING PROJECT. VOLUME I. SUMMARY RE- 
PORT. VOLUME II. APPENDIX. 

Environmental Dynamics Inc., Los Angeles, CA. 
For primary bibliographic entry see Field 5B. 
W78-05983 


MUSKEGON, MICHIGAN INDUSTRIAL-MU- 
NICIPAL WASTEWATER STORAGE 
LAGOONS: BIOTA AND ENVIRONMENT, 
Northeast Michigan Council of Governments, 
Gaylord. 

For primary bibliographic entry sce Field 5D. 
W78-05986 


THE PERMISSIBLE CONCENTRATION OF 
LEAD IN WATER, (IN RUSSIAN), 

Akademiya Nauk Turkmenskoi SSR, Ashkhabad. 
Inst. of Physiology and Experimental Pathology 
Arid Zone. 

For primary bibliographic entry see Field 5G. 
W78-05989 


EDTA AND DTPA: THEIR EFFECT ON THE 
GROWTH OF BACTERIA AND ATTEMPTS TO 
ISOLATE BACTERIA CAPABLE OF USING 
THEM AS CARBON AND NITROGEN 
SOURCES, 

Institutet for Vatten-Och Luftvardsforskning, 
Stockholm (Sweden). 

A. Neilson, and C. Hoglund. 


Swedish Water and Air Pollution Research 


Laboratory, Stockholm Report IVL B_ 349. 
February 1977. 16 p. 6 fig. 2 tab, 15 ref. 
Descriptors: "EDTA.  DOPPA. *Bacteria. 


*Chelation, *Biodegradation. Carbon, Nitrogen. 
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Effects Of Pollution—Group 5C 


Pseudomonas aeruginosa, Assay, Pulp and paper 
industry, Gram-positive bacteria. 


With increased use of metal chelating agents such 
as EDTA and DTPA by the paper industry, con- 
cern has been expressed over their possible pre- 
sistence in the environment. However, none of the 
bacteria isolated from water and sludge samples 
from localitics subject to inputs of these agents 
were capable of using them as sole carbon or 
nitrogen sources in pure culture. No difference 
between the magnesium and iron complexes was 
noted. Most bacteria examined were tolerant 
toward high concentrations (500 mg/l) of EDTA 
(DTPA) in the presence of 100 mg/l! of magnesium 
(2+). As this concentration was decreased to 8 
mg/l Gram-positive bacteria and Pseudomonas 
aeruginosa became increasingly sensitive. 
Although no isolated bacteria could use EDTA 
(DTPA) as sole carbon or nitrogen sources, it 
should not be concluded that microbial degrada- 
tion cannot occur. Factors which must be con- 
sidered include: (1) methods used may have failed 
to isolate the required organisms; (2) degradation 
may be possible only in the presence of normal 
substrates required for growth of the cell (co- 
metabolism); and (3) degradation may be achieved 
only by a mixed microbial population. Increasing 
evidence supports the prevalence of co-metabol- 
ism among less readily assimilable substrates, 
such as fluoroaromatic compounds and lignin, and 
biodegradation by mixed populations has been 
demonstrated with organophosphorus insecti- 
cides. (Lynch-Wisconsin) 

W78-05995 


RELATIVE TOXICITY IN WATER QUALITY 
PLANNING, 

Anglian Water Authority, Huntingdon (England). 
Directorate of Scientific Services. 

For primary bibliographic entry see Ficld 5G. 
W78-05996 


ENVIRONMENTAL INFLUENCES ON THE AC- 
CUMULATION OF LEAD, CADMIUM, MERCLU- 
RY, ANTIMONY, ARSENIC, SELENIUM, 
BROMINE AND TIN IN UNICELLULAR ALGAE 
CULTIVATED IN THAILAND AND IN GER- 
MANY, 

Gesellschaft fuer Strahlen- und Unweltforschung 
m.b.H., Neuherbergbei Munich (West Germany). 
H. D. Payer, K. H. Runkel, P. Schramel, E. 
Stengel, and A. Bhumiratana. 

Chemosphere, Vol. 5, No. 6, p 413-418, 1976. 5 fig. 
2 tab, 14 ref. 


Descriptors: *Algae, *Heavy metals, *Water pol- 
lution effects, *Water pollution sources, 
*Scenedesmus obliquus, *Thailand, *West Ger- 
many, Lead, Cadmium, Mercury, Antimony, Ar- 
senic, Selenium, Bromine, Tin, Precipita- 
tion(Atmospheric), Air pollution, Fertilizers, En- 
vironmental effects, Bangkok(Thailand), Chieng- 
mai(Thailand), Dortmund( West Germany). 


Relative inputs of heavy metal to the edible 
chlorophyte alga Scenedesmus obliquus by vari- 
ous sources were determined for polluted and un- 
polluted environments in West Germany and Thai- 
land. Tests conducted in 1972-73 in rural areas of 
Chiengmai and Bangkok, Thailand, and in agricul- 
tural areas of Dortmund. West Germany examined 
the role of atmospheric dust, rainfall, water quali- 
ty, and fertilizers. Algac were grown outdoors 
under natural climatic conditions, simulating a 
model agricultural crop. Twice as much lead was 
found in algae from industrialized Bangkok than 
from Chiengmai. a remote rural district 700 km 
from Bangkok. while the lead content of algae 
from Dortmund was six times that of Chiengmai. 
Direct determination of dust fallout lead content 
showed that lead inputs were the results of air pol- 
lution. Superphosphate fertilizers accounted for 
about 50% of the cadmium, tapwater 25¢7 . dustfall 
15, and rainwater 10. Fertilizers were also the 
main source of arsenic, cadmium, sclenium in 
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Group 5C—Effects Of Pollution 


Dortmund samples, whereas tapwater was the 
main source of bromine, mercury, and tin, and air 
pollution was the reed contributor of lead and 
antimony. (Lynch-Wisconsin) 

W78-05998 


NITROGEN - AN ESSENTIAL LIFE FACTOR 
AND A GROWING ENVIRONMENTAL 
HAZARD, REPORT FROM NOBEL SYMPOSI- 
UM NO. 38. 

For primary bibliographic entry sce Field 5B. 
W78-05999 


ALKALINE POTASSIUM PERMANGANATE 
DEGRADATION OF INSOLUBLE ORGANIC 
RESIDUES (KEROGEN) ISOLATED FROM 
RECENTLY-DEPOSITED ALGAL MATS, 
California Univ., Berkeley. Dept. of Chemistry. 
For primary bibliographic entry sce Field 5B. 
W78-06000 


THE INTERTIDAL SEDIMENT HABITATS OF 
THE LOWER MEDWAY ESTUARY, KENT, 

Sir John Cass Coll., London (England). School of 
Science and Technology. 

J.R. Wharfe. 

Environmental Pollution, Vol. 13, No. 2, p 79-91, 
1977. 6 fig, 4 tab, 16 ref. 


Descriptors: *Intertidal areas, *Medway Estua- 
ry(England), *Estuaries, Habitats, *Sediments, 
*Benthic fauna, England, Ecology, Macroinver- 
tebrates, Oligochactes, Tubificids, Bioindicators, 
Chlorophyta, Algae, Organic matter, Oxidation- 
reduction potential, Particle size, Mud flats, 
Eutrophication, Sulfides, Ions. 


Sediment cores were taken at 10 shore sampling 
sites in the lower Medway Estuary in Kent, En- 
gland, at mid-tide level between 1973-75 during an 
ecological study of the benthic invertebrates 
macrofauna. Sediments were analyzed for particle 
size, redox potlential profiles, total organic 
matter, and free sulfide ions. Supplementary data 
on air and water temperatures, salinity, and pH 
were obtained, and visual assessments were made 
of the percentage cover of chlorophyte algae 
(predominantly Entermorpha intestinalis and Ulva 
lactuca). In general, sites sheltered from in- 
fluences of the main tidal channel (East Rainham, 
Bedlam Bottom, Hoo, and Damhead Creek) sup- 
ported algal blooms which, upon decay, resulted in 
oxygen depletion in the sediment. Depletion was 
characterized by negative redox potentials and 
high organic matter and free sulfide ion levels. 
Populations of the tubificids Peloscolex benedeni 
and Hydrobia ulvae increased during these 
periods, and the capitellid Capitella capitata ap- 
peared. At more open sites (Motney Hill, Gal- 
lingham, Lower Upnor, and Colemouth Creck), 
chlorophytes were absent from the mudflats and 
sediments were characterized by higher redox 
potentials and lower organic matter and free sul- 
fide ion levels. Nereis diversicolor was the most 
common phlychaete at these sites. The sediment 
parameters of this study proved most useful in 
characterizing conditions within the sediment 
habitats, which were not reflected in the overlying 
water. (Lynch-Wisconsin) 

W78-06002 


NITROGEN CYCLES IN A POLLUTED SEA 
AREA, 

Tokyo Univ, (Japan). Dept. of Chemical Engineer- 
ing. 

H. Nishimura. 

The Chemical Engineer, No. 315, p 760-764, 
November-December 1976. 9 tig. 

Descriptors: *Seto Sea(Japan), *Nitrogen cycle. 
*Water pollution sources, *Oil pollution, *Organic 
loading, *Chemical oxygen demand, *Water pollu- 
tion effects, Japan, Nutrients, Water pollution 
control, Oceans, Inland seas, Sediments, Benthos, 


Red tide, Fisheries, Fishkill, Chemical industry, 
Modcl studies, Recycling, Industrialization, Ur- 
banization. 


A model is proposed for quantitative analysis of 
the nitrogen cycle to determine the relative im- 
portance of two terrestrial sources of organic load- 
ing to Japan’s Seto Sea. This narrow inland sea, 
400 km long by 40 km wide between the mainland 
and Shikoku Island, is a very fertile fishing 
ground, but 15 years of extensive urbanization and 
petrochemical industrialization along its shores 
have resulted in severe water pollution. Oil-tainted 
fish, red tides, and heavy fishkills have been ob- 
served, and catches of prawn, crab, and sea bream 
have declined to one-third previous levels. A 1974 
governmental act requires reduction of chemical 
oxygen demand to 60% of the 1972 level. Although 
the fish catch of plankton feeders (such as 
anchovy) has increased, a substantial decrease in 
benthic crustacea (prawn, crab) and benthic 
feeders (sea bream, turbot) is attributed to pollu- 
tion of bottom sediments with organic matter. Ex- 
cessive organic matter in sediments is lethal to 
benthic organisms as it produces sulfides in sedi- 
ments while reducing sulfates in the sea water. Or- 
ganic loading comes from both terrestrial sources 
and marine plankton. Plankton growth depends on 
feed rates of phosphorus and nitrogen nutrients 
from land; these rates are therefore nearly 
equivalent to the organic load in the marine en- 
vironment. Thus, two sources of terrestrial or- 
ganic loading are present: a direct source, in the 
form of organics, and an indirect source, in the 
form of nutrients. (Lynch-Wisconsin) 

W78-06004 


ABOUT THE EUTROPHICATION PROCESS OF 
LAKES, (IN HUNGARIAN), 

Lajos Kossuth Univ., Debrecen (Hungary). Dept. 
of Anthropology; and Lajos Kossuth Univ., 
Debrecen (Hungary). Dept. of Zoology. 

G. Deval, G. Kollar, and G. Ollos. 

Acta Biol Debrecina 13, p 163-192, 1976. 


Descriptors: *Eutrophication, *Trophic level, 
Decomposing organic matter, Shallow lakes, 
*Encrgy budget(Lakes), *Hungary, Nutrients, Or- 
ganisms, *Photosynthesis, Regulation, Respira- 
tion, Sewage, Water pollution effects, Plant 
physiology. 


The most important features of shallow lakes, the 
gencral character of the material and energy 
budget of water ecosystems, and the eutrophica- 
tional processes of shallow lakes are summarized. 
The role of photosynthetic production of organic 
material (FP) and the respiratory decomposition of 
organic material (RD) in the material budget of 
water ecosystems are discussed. The influence of 
the factors having the most important role in shap- 
ing the FP-RD relationship are examined. The 
material and energy budget of shallow waters in 
Hungary in extremely intensive; thus they easily 
reach oversaturation in nutricnts, especially as a 
consequence of human interference causing pollu- 
tion. This makes its appearance in increased 
trophicity. Of potential sources of nutrients caus- 
ing eutrophication of shallow waters, all polluting 
agents must be taken into consideration, i.e., 
sewage, and trickling and ground water. Other in- 
organic plant nutrients and organic materials 
available for living organisms can also be sources 
of danger. Therefore the planning of regulations 
concerning water quality and the prediction of 
water quality should be based on these facts.-- 
Copyright 1978, Biological Abstracts, Inc. 
W78-06005 


UPTAKE OF DISSOLVED AMMONIUM AND 
NITRATE ION BY THE FRY OF COMMON 
CARP, CRUCIAN CARP AND LOACH FROM 
SURROUNDING WATER, (IN JAPANESE), 
Freshwater Fisherics Research Lab., Tokyo 
(Japan). 

T. Ito. 
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Bull Freshw Fish Res Lab (Tokyo) 26(1), p 27-33, 
1976. 


Descriptors: *Absorption, Tracers, *Ammonium 
ions, *Carp, Crucian carp, Ecology, Fry, Ions, 
*Loach, Mineral, Nitrate ions, Trophic Icvel, 
Vitamin, Water pollution effects. 


Trophic relationships were studied between fish | 


and their food organisms with the aid of 14C. 15N, 
instead of 14C, is preferable as a tracer for the 
evaluation of protein assimilation rate in fish from 
the view point of trophic ecology. Fish uptake 
various substances, such as minerals, vitamins and 
other molecules of minor complexity, from the en- 
vironmental water. Direct absorption of dissolved 
nitrogenous compounds must be examined before 
the 15N-tracer method can be applicd to the study 
of the trophic ecology of fish, especially in case of 
fry. The uptake of ammonium-15N and nitrate- 
15N from environmental water kept at 23-24.5 
degrecs C was estimated at various concentration 
of these substances using carp fry, crucian carp 
fry and loach fry..15N was analyzed by optical 
spectrography after being converted into N2 gas. 
All of the fry showed ammonium-15N absorption 
directly from the water. The rate of 15-N replace- 
ment in the body N increased expotentially to the 
concentration of ammonia in the water as well as 
the time exposed to labeled ammonia for carp and 
crucian carp, whereas loach fry absorbed 15N 
more actively in linear relation and proportionally 
to the concentration in water. In case of nitrate- 
15N, less 1SN was absorbed and no apparent cor- 
relation was observed between the rate of replace- 
ment and the concentration in water. When the 
carp fry were returned to normal water free from 
labeled ammonia after being exposed for 48 h, 
relatively large amounts of ISN were excreted 
within the Ist h, followed by a very slow rate of 
excretion. More than 50% of absorbed 15N were 
still retained in the body of carp after 48 h. Ap- 
preciable 15N was found in the fish killed before- 
hand and exposed to ammonium-I5N. The 
amount, however, was about 1/2-1/3 that of the 
living carp.--Copyright 1977, Biological Abstracts, 
Inc. 


W78-06006 


NUTRIENT RELEASE FROM ANAROBIC SEDI- 
MENTS, 

Limno-Tech Inc., Ann Arbor, MI. 

P. L. Freedman, and R. P. Canale. 

Journal of the Environmental Engineering Divi- 
sion, Proceedings of the American Society of Civil 
Engineers, Vol 103, No 2, p 233-244, April 1977. 7 
fig, tab, 29 ref, 2 append. EPA G005104 
(Michigan) Water Resources Commission Subcon- 
tract 73-0100). 


Descriptors: *Lake sediments, *Nutrients, Sedi- 
ments, *Anaerobic conditions, *Nutrient flux, 
*White Lake(MI), Lakes, Michigan, Eutrophica- 
tion, Phosphorus, Nitrogen, Ammonia, Model stu- 
dies, Aquatic weeds, Algac, Municipal wastes, In- 
dustrial wastes, Sediment-water interfaces. 


Ancrobic sediment nutrient release in White Lake 
(Muskegon County, Michigan) was studicd to as- 
sess the role of sediments in prolonging eutrophic 
conditions in lakes following sewage diversion. 
Field monitoring, laboratory analysis, and in-situ 
measurements suggest that sediments can con- 
tribute nutrients to overlying water at levels suffi- 
cient to support nuisance plant growths, thus 
delaying water quality improvement. Average 
sediment nutrient release rates were 25.1 mg P/sq 
m/day soluble reactive phosphorus, 38.0 mg P/sq 
m/day total dissolved phosphorus, and 36.2 mg 
N/sq m/day ammonia. The associated net diffu- 
sion coefficient across the scdiment-water inter- 
face was calculated at 0.00001 -0.000015 sq cm/sec. 
Theoretical and results for silicon release did not 
agree well within experimental results. A scwage- 
diversion spray irrigation project was imple- 
mented in the basin to divert nutrient loadings, im- 
prove water quality, excessive growths of aquatic 
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weeds and algac, attributed to high nutrient 
loadings from municipal and industrial discharges. 
Chiorophyll-a concentrations often exceed 40 
micrograms/! and k summer carbon uptake 
rates may be 100 micrograms C/cu m/hr. Average 
total phosphorus concentrations range from 50-75 
micrograms P/1, winter nitrate and ammonia con- 
centrations can exceed 300-400 micrograms N/1, 
and dissolved silicon concentrations often ap- 
ans Si/l. (Lynch-Wisconsin) 


DIELDRIN-INDUCED DESTRUCTION OF 
MARINE ALGAL CELLS WITH CONCOMI- 
TANT DECREASE IN SIZE OF SURVIVORS 
AND THEIR PROGENY, 

State Univ. of New York at Stony Brook. Marine 
Sciences Rescarch Center. 

C. D. Powers, R. G. Rowland, and C. F. Wurster. 
Environmental Pollution, Vol 12, No 1, p 17-25, 
January 1977. 4 fig, 27 ref. NSF GB-11902 and 
BMS74-19665. 


Descriptors: *Dicldrin, *Algac, *Watcr pollution 
effecis, *Pesticide residucs, Dinoflagellates, Exu- 
viella baltica, Environmental effects, Pesticides, 
Insecticides, Phytoplankton, Pollutants, Or- 
— pesticides, DDE, Cytological stu- 
lies. 


Axenic cultures of the marine dionflagellate Exu- 
viella baltica showed reduced growth and 
widespread cell disintegration within 12 hours of 
exposure to the organochlorine insecticide dieldrin 
at 10 parts/trillion. Surviving cells averaged 11.2% 
smaller than controls, and the size reduction per- 
sisted for at Icast four generations after transferral 
to a dieldrin-free medium. By contrast, DDE in- 
hibited growth rate only. Initial cell concentrations 
in the experiments ranged from 3800-6400 cells/ml. 
Dieldrin was tested at concentrations of 0,0.1 and 
10 parts/trillion growth apparently was stimulated. 
Mean diameter of cells from control cultures was 
15.2 micrometers, compared with 13.5 microme- 
ters for cells surviving the 10 parts/trillion treat- 
ment (a decrease of 11.2% in diameter, and 18% in 
cell volume and biomass). It was not determined 
whether dieldrin selectively ruptured the larger 
cells with only smaller cells surviving, or randomly 
affected the entire population. If a certain size 
class of cells were sclectively affected, the availa- 
bility of food for herbivores could be disturbed. 
The importance of cell size for copepod grazing is 
well-documented. Concentrations of DDE at 5 
parts/trillion or higher merely inhibited growth 
without disrupting cells. (Lynch-Wisconsin). 
W78-06011 


THE EFFECT OF CHEMICAL SUBSTANCES 
AND THEIR COMBINATIONS ON WATER 
MICROFLORA, (IN RUSSIAN), 

Institute of General and Municipal Hygiene, 
Moscow (USSR). 

A, N. Zakharkina, E. A. Mozhacv, and L. E. 
Korsh. 

Gig Sanit 3, p 108-109, 1977. 


Descriptors: Potable water, *Chemical com- 
pounds, Chemical wastes, Water pollution, 
Acetone, *Bacteria, Coli, *Alkyl sulfates. 


A series of tests were run with raw dechlorinated 
and sterile tap water to which was added day-old 
cultures of bacteria isolated from sewage to study 
the possibility and degree of stimulating effect of 
different chemical compounds on sanitary-indica- 
tive microflora and possible potentiating effects of 
certain combinations. The combined stimulating 
effect of acetone plus the liquid surfactant alkyl! 
sulfate (AS) was greater than that of each taken 
separately. This potentiating effect was also noted 
in the combination of AS and dibasic sodium salt 
of Ikylsulfosuccinic acid while AS reduced 
the bactericidal action of Cu. AS in concentrations 
of 100 m and duration of contact with 
Escherichia coli for 6-25 days resulted in a 9% in- 
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crease of biochemical changes in the bacteria, 
rimarily, reduced capacity for gas formation.-- 
opyright 1978, Biological Abstracts, Inc. 
78-06014 


OCEAN DUMPING: PHILADELPHIA’S STORY. 
For primary bibliographic entry sce Field SE. 
W78-06021 


A SEARCH FOR CYTOPATHOGENIC VIRUSES 
IN SURFACE AND COASTAL SEA WATER IN 
THE PROVINCE OF PISA (ITALY), (IN 
ITALIAN), 

Pisa Univ. (Italy). Ist. di Igine. 

For primary bibliographic entry sce Field 5B. 
W78-06023 


TEN YEARS OF WATER FLUORINATION IN 
IVANO-FRANKOVSK, (IN RUSSIAN), 

Kievskii Meditsinskii Inst. (USSR). 

For primary bibliographic entry sce Ficld 5F. 
W78-06024 


HYDROGEN INPUT TO THE HUBBARD 
BROOK EXPERIMENTAL FOREST, NEW 
HAMPSHIRE, DURING LAST DECADE, 

Cornell Univ., Ithaca, NY. Section of Ecology and 
Systematics. 

For primary bibliographic entry sce Field 5A. 
W78-06026 


SHOULD DAMS BE BUILT. THE VOLTA LAKE 
EXAMPLE, 

United Nations Environment Program, Nairobi 
(Kenya). 

L. Obeng. 

AMBIO, Vol. 6, No. 1, p 46-51, 1977. 2 fig, 16 ref. 


Descriptors: *Volta  Lake(Ghana), *Dams, 
*Impoundments, *Environmental effects, 
*Multiple-purpose reservoirs, ‘*River basin 


development, Ghana, Africa, Developing coun- 
tries, Hydroelectric power, Planning, Lakes, Sedi- 
ment load, Human diseases, Schistosomiasis, 
Ecology, Water storage, Water supply, Reser- 
voirs, Aquatic weeds, Water distribution(Policy). 


Environmental and societal effects of the creation 
of such impoundments as Volta Lake in Ghana are 
evaluated. Given the critical developmental im- 
portance of large dam projects for hydroelectric 
power and water storage in many parts of the 
world, dam construction is unavoidable and major 
attention must therefore be focused on minimizing 
negative effects. Volta Lake, created in 1964, is 
currently the world’s largest fresh-water impound- 
ment, with a shoreline of 4800 km, an area of 8500 
sq km, and an estimated capacity of 165 cu km, 
and a depth range of 19-75 m. Primarily physical 
and ecological changes included: (1) the residential 
displacement of 80,000 persons; (2) high turbidity 
and greatly reduced transparency (as low as 10 cm) 
resulted from large quantities of suspended, dis- 
solved, and colloidal organic matter; (3) a decreas- 
ing surface-to bottom temperature gradient and 
mixing of waters, with no persistent stratification; 
(4) low chemical ion load; (5) well-developed 
plankton and invertebrate populations; (6) the 
spread of aquatic weeds; and (7) an increase in uri- 
nary schistosomiasis. Many objectives have becn 
met, including fisheries, water supply, irrigation, 
electricity production, destruction of breeding 
grounds of the Simulium damnosum fly, and trans- 
portation. (Lynch-Wisconsin) 

W78-06033 


MORTALITY OF FISH AND ENVIRONMEN- 
TAL CONDITIONS IN LAKE CHAD DURING A 
PERIOD OF DROUGHT, (IN FRENCH), 

Office de la Recherche Scientifique et Technique 
Outre-Mer, N‘Djamena (Chad). Centre 
(ORSTOM) de N‘Djamena. 

For primary bibliographic entry see Ficld 2H. 
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Effects Of Pollution—Group 5C 
W78-06037 


BACTERIAL WATER QUALITY IN 
DERNESS AREAS, 

California Univ., Davis. Dept. of Enginecring; and 
California Univ., Davis. Dept. of Environmental 
Science. 

For primary bibliographic entry sce Ficld 5B. 
W78-06038 


WIL- 


ALGAL ASSAY PROCEDURE BOTTLE TEST. 
Pacific Northwest Water Lab., Corvallis, OR. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-258 419, 
Price codes: AOS in paper copy, AOI in microfiche. 
National Eutrophication Research Program, Au- 
gust 1971. 82 p, 5 fig, 15 tab. 


Descriptors: *Bottle test, *Bioassay, * Algal assay, 
*Analytical techniques, *Eutrophication, 
*Laboratory tests, Nutrients, Bioindicators, 
Methodology, Algae, Water quality, Water pollu- 
tion sources, Waste treatment, Limiting factors, 
Nutrient requirements, Pollutant identification, 
Water pollution effects. 


The procedure described for the Bottle Test algal 
assay is based on Licbig’s law of the minimum, or 
the limiting factor. In general terms, it is intended 
for use in: (1) determining the nutrient status of a 
receiving water and its sensitivity to change; (2) 
evaluating the potential effects of materials and 
products on algal growth in receiving waters; and 
(3) assessing effects of waste treatment process 
changes on receiving waters. More specifically the 
test can be used to: (1) identify algal growth-limit- 
ing nutrients; (2) determine biologically the avail- 
bility of algal growth-limiting nutrients; and (3) 
q ify the biological response to changes in algal 
growth-limiting nutrient concentrations. Bottle 
algal assays consist of three steps: (1) selection 
and measurement of such parameters as biomass 
indicators; (2) presentation and statistical evalua- 
tion of measurements made during the assay; and 
(3) interpretation of results. The basic approach is 
to add selected test alga to the water, and then 
determine algal growth at appropriate time inter- 
vals. Procedural steps and considerations include: 
(1) preparation of glassware; (2) maintenance of 
pH below 8.5; (3) determination of maximum 
specific growth rate and/or maximum standing 
crop; and (4) biomass monitoring (related to dry 
weight). (Lynch-Wisconsin) 

W78-06043 








EFFECTS OF POLLUTION ON WATER QUALI- 
TY, PERDIDO RIVER AND BAY, ALABAMA 
AND FLORIDA. 

Federal Water Pollution Administration, Athens, 
GA. Southeast Water Lab. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-253 702, 
Price codes: A04 in paper copy, AO! in microfiche. 
January 1970. 66 p, 15 fig, 6 tab, 3 append. 


Descriptors: *Water pollution effects, *Perdido 
Bay(AL FL), *Industrial wastes, Pulp and paper 
industry, *Perdido River(AL FL), *Alabama, 
*Florida, St. Regis Paper Company, Rivers, Bays, 
Streams, Waste disposal, Dissolved oxygen, Or- 
ganic wastes, Carbon, Effluents, Phosphates, 
Sewage disposal, Biochemical oxygen demand, 
*Pulp wastes. 


Inadequately treated effluent from the St. Regis 
Paper is scen as the major cause of low dissolved 
oxygen, unsightly foam, excessive sludge 
deposits, and increased lignin in Perdido Bay and 
River (Alabama and Florida). The company, 
located north of Pensacola, Florida, discharges an 
avcrage of 27 million gallons of pulp and bleach 
waste per day into Eleven Mile Creck, which 
flows into Perdido Bay. The waste effluent con- 
stitutes most of the dry weather flow of the creck. 
Water quality problems at the mouth of Bayou 
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Marcus are caused by discharges from six small 
sewage treatment plants. Dissolved oxygen in 36% 
of bottom waters of Perdido Bay north of Double 
Point and the lower mile of Perdido River is less 
than the 4.0 mg/l minimum set by law in Alabama 
and Florida. About 86% of the bottom of the bay 
and the lower river is covered by sludge deposits 
containing over 3.0% organic carbon, exercising a 
major oxygen demand on the overlying water. 
Water quality in Eleven Mile Creck is completcly 
degraded and falls below official industrial use 
criteria for which the stream is classified. The St. 
Regis wastes account for 98% of BOD from all 
point sources to Perdido Bay. Recommendations 
for the St. Regis effluent enclude: (1) 90% removal 
of carbonaceous wastes, (2) removal of foam and 
solids, (3) reduction of color, (4) limits of 8,880 
Ibs/day of five-day BOD and 2,610 lbs/day total 
organic carbon, and (5) consideration of recircula- 
tion, treatment, and processing water reuse, 
(Lynch-Wisconsin) 

W78-06044 


BIOSTIMULATION CHARACTERISTICS OF 
WASTES AND RECEIVING WATERS OF THE 
SNAKE RIVER BASIN. 

National Ficld Investigations Center-Denver, CO. 
Available from the National Technical Informa- 
tion Service, Springficld, VA 22161 as PB-255 598, 
Price codes: A04 in paper copy, AOI in microfiche. 
Report EPA-330/2-74-001, September 1974. 63 p, 5 
fig, 16 tab, 12 ref, 2 append. 


Descriptors: *Snake River _ Basin(Idaho), 
*Reservoirs, *Eutrophication, *Nutrients, *Water 
pollution sources, *Water pollution effects, 
*Idaho, American Falls Reservoir(ID), Brownlee 
Reservoir(ID), Milner Pool Reservoir(ID), 
Minidoka Reservoir(ID), Phosphorus, Algac, 
Nitrogen, Limiting factors, Primary productivity, 
Acrial photography, Waste water disposal, 
Agricultural runoff, Municipal wastes, Industrial 
wastes, Algal control, Aphanizomenon. 


Algal conditions in four reservoirs on the Snake 
River in Idaho were evaluated during 1973-74 for 
stimulation by various nutrient-rich wastewater ef- 
fluents. Laboratory tests complemented field data. 
In each reservoir--American Falls, Brownlec, 
Milner Pool, and Minidoka--algal bloom condi- 
tions (20 mg/l dry weight) occurred at total 
phosphorus concentrations of 0.1 mg/l and inor- 
ganic nitrogen levels of 1.0 mg/l. Maximum algal 
growth (71 mg/l dry weight) was stimulated by 1.0 
mg/l total phosphorus and 10.0 mg/l inorganic 
nitrogen. During the summer bloom scason 
nitrogen was the growth-limiting nutrient except in 
American Falls, which contained sufficient natural 
nutrients to sustain algal blooms. The cyanophyte 
Aphanizomenon was the dominant bloom alga, 
capable of fixing atmosphcric nitrogen as a limit- 
ing nutrient. Phosphorus was the spring limiting 
nutrient, and was more important than nitrogen as 
long as cyanophyte blooms occurred. Elimination 
of algal blooms in the reservoirs would require 
reduction of total phosphorus to concentrations 
less than 0.1 mg/l (preferably less than 0.05 mg/l): 
lowering inorganic nitrogen would also be benefi- 
cial. During the summer up to 44% of nutrient load 
comes from agricultural sources, and blooms 
would not be eliminated with even a 90% reduction 
in nutrients from municipal and industrial sources: 
agricultural sources, including feedlots, must 
therefore be controlled. Idaho water quality stan- 
dards for dissolved oxygen and nuisance plant 
growths are in violation in all four reservoirs. 
(Lynch-Wisconsin) 

W78-06045 


SEASONAL ABUNDANCE AND SPATIAL DIS- 
TRIBUTION OF LAKE MICHIGAN 
MACROBENTHOS, 1964-67, 

California State Univ., Los Angeles. Dept. of 
Biology. 

W. P. Alley, and S.C. Mozley. 


Available from the National Technical Informa- 
tion Service, Springficld, VA 22161 as PB-257 708, 
Price codes: A06 in paper copy, AOI in microfiche. 
Report EPA-905/9-75-004, Special Report No. SR- 
54, Great Lakes Research Division, University of 
Michigan, Ann Arbor, 1975. 103 p, 30 fig, 12 tab, 
49 ref, | append. FWPCA-WP-00311 and NSF 
GA-1337. 


Descriptors: *Lake Michigan, *Basic data collec- 
tions, *Benthic fauna, *Invertebrates, *Water pol- 
lution cffects, *Eutrophication, Bioindicators, 
Seasonal, Distribution, Specics composition, 
Stylodrilus heringianus, Pontoporcia affinis, 
Oligochactes, Sphaeriidac, Chironomidae, Am- 
phipoda, Insects, Ecology, Environmental effects, 
Sublcthal effects, Water temperature, Depth. 


Lakewide sampling of Lake Michigan 
macrozoobenthos on 16 cruises during 1964-67 in- 
dicated a rapid decline in nearshore benthic en- 
vironmental quality in many areas of the southern 
basin. These conditions may be affecting some 
offshore arcas as well, in spite of the persistence 
of such relatively sensitive species as Stylodrilus 
heringianus and Pontoporcia affinis. Amphipods 
formed 79.4% of zoobenthic dry weight, followed 
by oligochactes (12.0%), sphacriids (7.7%), and 
chironomids (0.9%). Biomass composition was, 
respectively, 87.8%, 9.1%, 2.2%, and 0.9%. No 
year-to year comparative differences were scen in 
the 15-30 meter depth interval for any taxonomic 
groups in terms of dry weight or biomass; within 
the 31-50 meter interval oligochaetes were most 
numcrous in 1967 and biomass was greatest in 
1965, but no significant yearly variations were 
found for dry weight or for other taxonomic 
groups. Below the 50 meters, amphipods were 
most abundant in 1965 and 1966, oligochaetes were 
most abundant in 1965 and 1967, chironomids were 
fairly consistent, and sphaeriid abundance was 
lowest in 1964 but increased in each succeeding 
year. Abundance and biomass were also in- 
fluenced by upwelling and distance from shore. 
Average total counts, dry weight, and biomass 
were significantly lower in the southern basin, and 
the proportion of amphipods decreased while 
oligochactes increased in a progression from north 
to south. All data are presented in tables. (Lynch- 
Wisconsin) 

W78-06046 


PHYTOPLANKTON GROWTH, DISSIPATION 
AND SUCCESSION IN ESTUARINE ENVIRON- 
MENTS, 

Johns Hopkins Univ., Baltimore, MD. 

H. H. Scliger. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as COO-3278- 
35, Price codes: A02 in paper copy, AOI in 
microfiche. Report COO-3278-35, to Energy 
Research and Development Administration, April 
1976.7 p. AT911-10 3278. 


Descriptors: *Phytoplankton, Ecology, *Estuarine 
environment, *Chesapeake Bay, Transport, 
*Growth rates, Estuaries, Plant growth, Prorocen- 
trum mariac labouriac, Dinoflagellates, Bays, 
Measurement, Methodology, Research equip- 
ment, On-site tests, Bioassay, Eutrophication, 
Powerplants, Algac, Seasonal, Succession. 


Two advances are reported in a study of 
phytoplankton ecology in Chesapeake Bay: (1) 
tracing of subsurface transport of a dinoflagellate 
for 120 nautical miles, and (2) development of a 
cage technique for on-site measurement of growth 
rates of natural mixed populations. In the lateral 
transport part of the study, the dinoflagellate 
Prorocentrum mariae labouriac was followed from 
the mouth of Chesapeake Bay of the vicinity of 
Bay Bridge via an intensive serics of cruises 
between May 1975-April 1976. This believed to be 
the first direct evidence of large-scale lateral trans- 
port of an estuarine phytoplankton. Microscopic 
identification and counting were necessary to 
track Prorocentrum, which is transported and ac- 
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cumulated in the net northward-moving bottém 
waters of the > 4 annually between January and 


April. The growth rate measuring system is based 
on use of defined pore-size, nontoxic, minimum 
fouling Nucleopore filters as the cage bars. Cap- 


tured phytoplankton are retained but soluble, 


nutrient exchange across the membrane is per- 
mitted, with a half-time for exchange of less than 
an hour--much less than the minimum 12-hour 
doubling time of phytoplankton. Net growth rate is 
determined by microscopic counting or by 
chlorophyll-a assay of functions of time. This 
technique can be used for in-situ impact assess- 
ment of power plant heat and toxic chemical 
discharges. (Lynch-Wisconsin) 

W78-06047 


THE QUALITY OF LAKE OF THE OZARKS. 
Environmental Protection Agency, Region VII, 
Kansas, MO. 

For primary bibliographic entry see Field 5B. 
W78-06050 


MERCURY CONCENTRATIONS IN FISH IN 
LAKE OAHE, SOUTH DAKOTA, APRIL 16 TO 
SEPTEMBER 27, 1972. 

Environmental Protection Agency, Denver, CO. 
Available from the National Technical Informa- 
tion Service, Springficld, VA 22161 as PB-256 452, 
Price codes: A04 in paper copy, AOI in microfiche. 
Report SA/TSB-20, June 1973. 57 p, 13 fig, 3 tab, 
12 ref, 1 append. 


Descriptors: Fish, *Mercury, *Water pollution ef- 
fects, *Lake Oahe(SD), *Public health, *South 
Dakota, Sport fish, Reservoirs, Impoundments, 
Toxicity, Heavy metals, Data collections, Stan- 
dards. 


Surveys during 1972 of sport fish in six areas of 
Oahe Reservoir, South Dakota showed that of 
1032 fish collected, 286 (28%) had mercury levels 
greater than 0.5 ppm, the toxicity limit set by the 
FDA and EPA. Consumption of most species of 
sport fish from the Cheyenne Arm of the reservoir 
poses a threat to human health, particularly in the 
spring when fishing pressure is heaviest. Con- 
sumption of white bass, crappie, and sauger from 
Whitlock Bay could also be hazardous to health. 
The fish sampled were: walleye (Stizostedion 
vitreum vitreum), northern pike (Esox lucius), 
channel catfish (Ictalurus punctatus), white bass 
(Morone’ chrysops), sauger (Stizostedion 
canadense), black crappie (Pomoxis nigromacu- 
latus), white crappie (P. annularis), and yellow 
perch (Perca flavescens). All fish were collected 
with sinking gill nets or frame nets. Of fish sam- 
pled from the Cheyenne Arm, 36% had mercury at 
or above 0.5 ppm, and fish with the highest con- 
centrations were found in the Foster Bay (upper 
arm) area with 50% or more of each species con- 
taining hazardous levels during at least one sam- 
pling period. Fish from the middle and lower arms 
had less mercury, but both bodies of water con- 
tained fish with sufficient concentrations to 
represent a health hazard. Fishes from the control 
areas (tailrace and Lake Enemy Swim) showed 
small amounts of mercury. (Lynch- Wisconsin) 
W78-06051 


ANALYSIS OF OPERATION 
BENTHIC INVERTEBRATES. 
Marine Research Inc., Falmouth, MA. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-257 722, 
Price codes: AOS in paper copy, AOI in microfiche. 
Report to Environmental Protection Agency, 
Washington, D.C., August 1975. 83 p, 2 fig, 10 tab, 
23 ref. EPA-68-01 -3179. 
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Descriptors: *Benthic fauna, *Invertebrates, 
Operation deep six, *Water pollution effects, 
*Sludge disposal, Industrial wastes, Waste 


disposal, Oceans, Ocean dumping, Faunal lists, 
Basic data collections, Animal populations, Spe- 
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cies diversity, Diversity indexes, Species com- 
ition, *Delaware Bay, Environmental effects, 

Polychactes, Amphipoda, Bivalvia, Operation 
S$. 


Sampling during 1974 of benthic invertebrates at a 
dumpsite for sludge and industrial wastes in ocean 
water of the mid-Atlantic continental shelf east of 
Delaware Bay showed no significant change in 
benthic fauna as a result of the dumping, begun in 
1973. Diversity index values inside and outside the 
dumpsite were not significantly different, and at 
present no adverse effects of dumping in this arca 
can be documented. Twenty-five stations were 
chosen in and around the dumpsitc, located about 
50 miles off the coast, and benthic samples were 
taken in triplicate. In the 75 samples taken, 23,043 
individuals representing 194 species in 19 phyla 
were found. Polychactes were most abundant, fol- 
lowed by amphipods and bivalves. A remarkable 
similarity in community composition between this 
study and Opcration Ides (begun March 1974), 
conducted in the same area, was noted; 12 of 22 
stations in common had the same dominant spc- 
cies, and ninc had many of the same dominants. 
With respect to fecding categories, composition 
has not appreciably changed since the first post- 
dumping cruise in November 1973: deposit feeders 
remain high at 86%, followed by omnivores at 
10.1%, carnivores at 3.3%, and suspension feeders 
at 0.6%. Crustaccan feeders were largely absent. 
The study arca is important because of the 
presence of ocean-going vessels, demersal fishing, 
an inshore surf clam fishery, sportfishing, and a 
spawning and nursing ground for several fish and 
invertebrate species. (Lynch-Wisconsin) 
W78-06052 


THE ENVIRONMENTAL IMPACT OF FRESH- 
WATER WETLAND ALTERATIONS ON 
COASTAL ESTUARIES. 

Gcorgia Dept. of Natural Resources, Atlanta. Of- 
fice of Planning and Research. 

Conference Report, Technical Planning Seminar, 
held at Savannah, Georgia on June 23, 1976. 85 p, 
16 fig, 7 tab, 42 ref. 


Descriptors: *Environmental effects, *Estuarics, 
*Freshwater-saline water interfaces, *Coastal 
zone management, Freshwater marshes, Wet- 
lands, Coastal marshes, Coastal engineering, 
Planning, Drainage effects, Productivity, 
Eutrophication, Nutrients, Southeast US, Regu- 
lated flow, Model studies, Cycling nutrients, 
Discharge(Water), Bayous, Alteration of flow, 
Shoals, Channeling, Marshes, Water quality, 
Drainage systems, Methodology. 


In order to provide a forum to review the environ- 
mental impact of freshwater wetland alterations 
on coastal estuaries, a coastal resource planning 
seminar was held June 23, 1976 at Savannah, 
Georgia. Seminar papers emphasized relationships 
observed between freshwater wetlands and 
estuarine values, and the use of such data for 
coastal planning and management. Four of the five 
papers are case studies about interactions between 
the freshwater ecosystems and estuaries. Results 
of the studies show that freshwater ecosystems 
benefit marshes and estuaries by: (1) assimilating 
and altering pollutants which would otherwise 
harm estuarine fish and wildlife; (2) regulating 
freshwater flow into the estuaries, and hence 
creating proper environmental conditions for fish 
and wildlife, and also preventing downstream 
flooding during heavy storms; (3) regulating a flow 
to the estuary of nutrients and other minerals, 
some of which are essential to the nearshore and 
offshore productivity. One paper is concerned 
with integrating scientific data into environmental 
planning analysis. The paper suggests application 
of scientific data descriptive of a system under 
evaluation to the alternative models designed to 
solve a particular planning problem. A model that 
maximizes the benefits and minimizes the costs to 
the existing ecosystem should be selected as the 
solution to a problem. (See also W78-06054 thru 
W78-06058) (Harris-Wisconsin) 
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W78-06053 


PRODUCTIVITY AND NUTRIENT EXPORT 

STUDIES IN A CYPRESS SWAMP AND LAKE 

SYSTEM IN LOUISIANA, 

Louisiana State Univ., Baton Rouge. Center for 

Wetland Resources. 

J. W. Day, T. J. Butler, and W. H. Conner. 

In: The Environmental Impact of Freshwater Wet- 

land Alterations on Coastal Estuaries, Conference 

bg : Savannah, Georgia on June 23, 1976. p 17- 
, | fig. 


Descriptors: *Productivity, *Cycling nutrients, 
*Translocation, *Estuaries, *Discharge(Water), 
*Bayous, Photosynthesis, *Barataria Bay(LA), 
Phosphorus, Nitrogen, Freshwater marshes, Car- 
bon cycle, Sediments, Nitrates, *Louisiana. 


The nutrient cycle and materials budget of the 
upper drainage basin of the Barataria Bay estuary, 
Louisiana were studied over a 14-month period in 
1973-74. Carbon input from allocthonus sources 
plus the carbon fixed in the lake were nearly equal 
(within 10%) to that consumed, harvested and ex- 
ported. Import of total nitrogen into the lake was 
1.9 times greater than export, while import of 
phosphorus was 1.8 greater than export. Activity 
in the sediment (nitrate stored and/or denitrified 
and phosphorus adsorbed to the clay sediments) 
probably account for these differences. Export of 
materials from the wetland watershed into the lake 
equaled 19.3 g C per sq m per year, 2.7 g N per sq 
m per year, and 0.39 g P per sq m per year. Within 
the freshwater wetland system water serves as a 
vehicle for waste removal and nutrient supply. 
Sediments function in removal and storage of large 
amounts of phosphorus and nitrogen and thus 
represent a buffer that slows lake eutrophication. 
The freshwater wetland system is functionally in- 
terconnected with the estuary. It supplies it with 
nitrogen, phosphorus, carbon, and _ organic 
nutrients. It also serves as a nursery for the 
estuarine fish species. Therefore in any coastal 
management program the dependence between 
freshwater wetlands and estuary should be con- 
sidered. (See also W78-06053) (Harris-Wisconsin) 
W78-06054 


CASE STUDY: THE SANTEE RIVER, S.C., 
South Carolina Univ., Columbia. 

B. Kjerfve. 

In: The Environmental Impact of Freshwater Wet- 
land Alterations on Coastal Estuaries, Conference 
held at Savannah, Georgia on June 23, 1976. p 25- 
31, 2 fig, 2 ref. 


Descriptors: ‘*Alteration of flow, *Santee 
River(SC), *Environmental effects, *Shoals, 
Discharge(Water), Salinity, Circulation, Sediment 
transport, Deposition(Sediments), Coastal en- 
gineering, Accelerated erosion, Vegetation ef- 
fects, Water pollution effects, Shellfish farming, 
Cooling water, Industrial water, Dredging, Wil- 
dlife habitats, Ducks(Wild), Hydroelectric power, 
*South Carolina. 


The Santee River with an annual mean discharge 
of 525 cu m/sec was the fourth largest river on the 
east U.S. coast prior to 1942. In that year most of 
the Santee's flow was diverted into the tidally- 
dominated Cooper River by construction of dams 
at Wilson's landing and Pinopolis and the creation 
of Lakes Marion and Moultric. The Santee’s main 
discharge was thereby lowered to 62 cu m/sec. 
Conversely, the discharge of the Cooper River ex- 
perienced an increase from 2 to 422 cu m/sec. 
Other non-desirable effects of the 1942 diversion 
project were: (1) a drastic increase in salinity of 
the lower Santee and a decrease of the Cooper 
River salinity (from 31 to 16 ppt measured 8 km 
from the mouth); (2) a return of salty water by way 
of bottom layers of the Cooper River; (3) transport 
of sand into Charleston Harbor from the ocean; (4) 
settling of fine sediments throughout the estuary; 
(5) erosion of barrier islands and spits in the vicini- 
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ty of the Santce’s mouth; (6) replacement of hard- 
woods along the lower Santee by grasses. Desira- 
ble effects were: (1) a decrease of water pollution 
in the Cooper; (2) availability of water from the 
Cooper for processing industrial requirements; (3) 
increased shellfish harvest in the lower Santee; (4) 
supply of 1.52% of the State’s total electrical 
power. Dredging costs prompted the 1975 decision 
to redivert 80% of the Cooper flow back to the 
Santce via a proposed rediversion canal at the cost 
of $100 million. However, the same result could be 
accomplished at the fraction of the proposed cost 
by opening a spillway at Wilson Landing and 
letting the Santee return to prediversion conditions 
with time. (See also W78-06053) (Harris-Wiscon- 


sin) 
W78-06055 


OBSERVATION ON PRODUCTIVITY OF 
SWAMP STREAMS IN EASTERN NORTH 
CAROLINA, 

North Carolina Univ. at Chapel Hill. Dept. of En- 
vironmental Sciences and Engineering. 

E. J. Kuenzler. 

In: The Environmental Impact of Freshwater Wet- 
land Alterations on Coastal Estuaries, Conference 
held at Savannah, Georgia on June 23, 1976. p 34- 
45, 2 fig, 3 tab, 10 ref. 


Descriptors: *Productivity, *Environmental ef- 
fects, *Channeling, *Marshes, *Water quality, At- 


lantic Coastal Plain Province(NC), Conctoe 
Creek(NC), Creeping Swamp(NC), Palmetto 
Swamp(NC), Chicod Creek(NC), Tracy 
Swamp(NC), Grindle Creek(NC), ‘North 
Carolina. 


Monthly discharge, water conductivity, color, tur- 
bidity, nitrate concentrations and contributions of 
organic matter in six small streams situated in the 
Atlantic Coastal Plain province in North Carolina 
were measured as part of a study on the function- 
ing of natural swamp streams in relation to possi- 
ble impact of swamp alterations on the 
downstream estuaries. Results of the experiments 
indicate at least six important ways in which natu- 
ral bottomland swamp systems may influence 
estuaries in a manner generally considered desira- 
ble. Natural swamps: (1) decrease the impact of 
freshwater floods upon the salinity structure of the 
estuary; (2) decrease the amount of silt which 
otherwise would adversely affect oysters and 
shipping; (3) control eutrophication of the lower 
river and upper estuary; (4) reduce the level of in- 
dividual wastes and pesticides in estuarine waters; 
(5) provide nursery grounds for anadromous 
fishes; and (6) export substantial amounts of or- 
ganic matter to the estuary where some of it finds 
its way into fish and shellfish harvests. (See also 
W78-06053) (Harris-Wisconsin) 

W78-06056 


HYDROLOGIC AND ENVIRONMENTAL EF- 
FECTS OF A LONG-TERM DRAINAGE ON A 
COASTAL AREA, (CASE STUDY: MEL- 
BOURNE TILLMAN DRAINAGE DISTRICT, 
PALM BAY, FLORIDA), 

Florida Inst. of Tech., Melbourne. Center for 
Coastal Zone Research. 

For primary bibliographic entry see Field 2L. 
W78-06057 


INTEGRATING SCIENTIFIC DATA INTO EN- 
VIRONMENTAL PLANNING AND IMPACT 
ANALYSIS, GENERAL METHODOLOGY AND 
A CASE STUDY, 

Florida Univ., Gainesville. Dept. of Environmen- 
tal Enginecring Sciences. 

For primary bibliographic entry sce Ficld 6G. 
W78-06058 
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EFFECTS OF TEMPERATURE ON AQUATIC 
ORGANISM SENSITIVITY TO SELECTED 
CHEMICALS, 

Virginia Polytechnic Inst. 
Blacksburg. Dept. of Biology. 
J. Cairns, Jr., A. L. Buikema, A. G. Heath, and B. 

C. Parker. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 763, 
Price codes: AOS in paper copy, AOI in microfiche. 
Virginia Water Resources Research Center, 
Blacksburg, Bullctin 106, February 1978, (VPI- 
WVRRC-BULL 106). 88p, 20 tab, 15 fig, 103 ref. 
OWRT B-084-VA(1). 


and State Univ., 


Descriptors: *Toxicity, *Water pollution effects, 
Algae, Zooplankton, *Bioassay, Benthos, Fish, 
*Chemicals, Copper, Zinc, *Thermal pollution, 
Chromate, Chlorine, Cyanide, Phenols, *Food 
webs, Invertebrates, Oligochates, Aeolosoma, 
*Toxicants, Aquatic organisms. 


This research evaluates the effect of temperature 
on the sensitivity of food web oganisms to selected 
chemicals. Test organisms included plantonic 
algac, zooplankton, microbenthos, macrobenthos, 
and fishes. The chemicals used were copper, zinc, 
chromate, chlorine, cyanide, and phenol. The sen- 
sitivity of the test organisms to these chemicals 
was studied over a tempcrature range of 5 deg to 
35 deg C. The specific temperatures studicd was 
studicd with each species. Results indicate con- 
siderable variation in the sensitivity of each spe- 
cies, depending on the chemical and the test tem- 
perature. Generally, the algal responses to the 
temperature and chemicals varied depending on 
the thermal sensitivity of the algal species in 
question. The invertebrates usually exhibited the 
classic response of increased sensitivity to chemi- 
cals at higher temperatures. Two notable excep- 
tions were the ‘reverse’ response to temperature 
and cyanide of the oligochacte Aeolosoma and the 
tempcrature-independent response of the inver- 
tebrates to phenol. For fish, survival was 
enhanced (a) at low concentrations of chemicals 
and high temperatures and (b) at high chemical 
concentrations and low temperatures. Some fish 
species had chemical threshold concentrations 
which were not influenced by temperature. 
W78-06063 


EFFECTS OF SILT AND TURBIDITY FROM 
AGRICULTURAL DRAINAGE ON BENTHIC 
INVERTEBRATES IN STREAMS IN WESTERN 
MINNESOTA, 

Minnesota Univ., St. Paul. Dept. of Entomology, 
Fisheries and Wildlife. 

For primary bibliographic entry see Field 4D. 
W78-06065 


EFFECTS OF STREAM CHANNELIZATION ON 
FISH POPULATIONS IN THE BUENA VISTA 
MARSH, PORTAGE COUNTY, WISCONSIN, 
Wisconsin Cooperative Fishery Research Unit, 
Stevens Point. 

M. R. Headrick. 

Prepared for Stream Alteration Project, Office of 
Biological Services, Fish and Wildlife Service, 
September, 1976. 38 p, 4 fig, 17 tab, 40 ref, | ap- 
pend. 


Descriptors: *Ditches, *Channeling, *Stream 
fisheries, *Brook trout, Fish, Suckers, Sculpins, 
“Wisconsin, Productivity, Water temperature, 
Spoil banks, *Marshes, *Buena Vista Marsh(Wis), 
Instream cover, Angler success. 


Fish populations from ditches 6-8 years old and 52- 
62 years old were compared with populations in 
adjacent portions of natural streams. Two study 
areas were selected: an upstream zone of good 
brook trout habitat and a downstream zone of mar- 
ginal trout habitat. Loss of year-round instream 
cover through channelization limited brook trout 
density, which reduced annual brook trout produc- 
tion to 28.8 kg/ stream km in the upstream new 


ditch compared to 72.2 kg/km and 65.5 km/km in 
the upstream old ditch and the upstream natural 
stream, respectively. Angler success was also 
reduced in the upstream new ditch. Midsummer 
water temperatures reached upper lethal levels for 
brook trout in the downstream ditches where cur- 
rent velocity was reduced and white sucker abun- 
dant. Mottled sculpin were consistently absent 
from the upstream new ditch and scarce in the 
downstream new ditch. The natural stream had the 
greatest number of fish species in both study 
areas; the new ditch had the fewest species. 
Recovery was more rapid in ditches where spoil 
was spread on adjacent ficlds and bank vegetation 
left in place than where spoil was left on the banks. 
(Stihler-Mass) 

W78-06090 


BACTERIAL VARIATIONS IN STREAMS 
FROM A SOUTHWEST IDAHO RANGELAND 
WATERSHED, 

Agricultural Research Service, Boise, ID. 
Northwest Watershed Research Center. 

For primary bibliographic entry see Field 5B. 
W78-06116 


AN ECOLOGICAL MODEL FOR LAKE ON- 
TARIO MODEL FORMULATION, CALIBRA- 
TION, AND PRELIMINARY EVALUATION, 
National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

For primary bibliographic entry see Field 2H. 
W78-06119 


HIGHWAY OPERATION AND PLANT 
DAMAGE-DATA APPENDIX (SOIL CHEMIS- 
TRY, SALT APPLICATION, OZONE, 
PRECIPITATION), 


California State Dept. of Transportation, Sacra- 
mento. Transportation Lab. 

For primary bibliographic entry see Field 4C. 
W78-06131 


HERBICIDE REPORT: CHEMISTRY AND 
ANALYSIS, ENVIRONMENTAL ~ EFFECTS, 
AGRICULTURAL AND OTHER APPLIED USES. 
Environmental Protection Agency, Washington, 
D.C. Hazardous Materials Advisory Committee. 
For primary bibliographic entry see Field SA. 
W78-06133 


I. DYNAMICS OF MERCURY IN LAKE SEDI- 
MENTS. II. STUDIES ON ORGANIC 
PHOSPHORUS IN SOILS IRRIGATED WITH 
MUNICIPAL WASTEWATERS, 

Purdue Univ., Lafayette, IN. 

M. Floyd. 

Available from University Microfilms Interna- 
tional, Ann Arbor, Michigan 48106; Order No 77- 
15, 404. PhD Thesis, 1976, 103 p. 


Descriptors: *Mercury, ‘*Soils, *Phosphorus, 
*Waste water disposal, *Irrigation practices, 
*Chemical reactions, Municipal wastes, Humic 
acids, Phosphorus compounds, Analytical 
techniques, Polymers, Alkylmercury, 
Phosphotase. 


The synthesis and degradation of alkylmercury 
compounds in sediments, the effects of municipal 
waste water irrigation on the levels of phosphotase 
in soils, and the stability of organic phosphorus 
compounds in humic polymers were examined in 
laboratory experiments. Studies indicated that 
mercury was not significantly transformed in sedi- 
ments, and that microbial activity was necessary 
for the degradation of alkylmercury compounds in 
natural sediments. Studies with waste water ir- 
rigated soils revealed that phosphotase activity 
was dependent on the crop grown and based on the 
following relationship: reed canary grass > hard- 
wood forest on clay loam > old field > hardwood 
forest on sandy loam > corn. (Schulz-FIRL) 


60 


W78-06137 


SEWAGE SLUDGE-SOIL SYSTEMS: A STUDY 
OF METAL FORMS AND EFFECT OF METALS 
ON CARBON AND NITROGEN TRANSFORMA- 
TIONS, 

Purdue Univ., Lafayette, IN. 

D. J. Silviera. 

Available from University Microfilms Interna- 
tional, Ann Arbor, Michigan 48106; Order No 77- 
15, 470. PhD Thesis, 1976, 106 p. 


Descriptors: *Heavy metals, *Solvent extractions, 
*Mincralogy, *Soils, *Soil chemical properties, X- 
ray diffraction, Sludge disposal, Chemical analy- 
sis, Copper, Zinc, Lead, Cadmium, Nickel, 
Nitrification, Environmental effects, Waste water 
disposal, Diethylenctriamine-pentaacetic acid, 
Synthetic sludge, Metals-soils relationships. 


The fate and distribution of heavy metals, includ- 
ing Cu, Zn, Cd, Pb, and Ni, were investigated for 
sewage sludge and soils amended with sewage 
sludge. X-ray diffraction analyses of sludge from 
six Indiana cities revealed that quartz, feldspar, 
montmorillonite, chlorite, mica, dolomite, and 
calcite were present in crystalline form. DTPA 
(diethylenetriamine-pentaacetic acid) extractibility 
was used in studies on the effect of soil, sludge, 
and environmental factors on the distribution of 
sludge-borne heavy metals. Metal movement 
through soils was reduced during frequent applica- 
tions of small amounts of sludge relative to larger, 
more infrequent applications and was observed to 
be at its lowest level when sludge was applied at a 
rate of 22.4 metric tons/ha. The extraction of 
metals with DTPA was reduced under anaerobic 
conditions. In studies with synthetic sludge, the 
DTPA extractabilities of Cu, Zn, Pb, and Ni were 
altered by the presence of sludge organic matter 
while Cd was unaffected. In studies on the interac- 
tion of Cu, Zn, Cd, Pb, and Ni with C and N trans- 
formations, high heavy metal concentrations were 
reported to reduce nitrification by as much as 50%. 
The reasonable agreement of data obtained in stu- 
dies with municipal and synthetic sludges has led 
to the suggestion that synthetic sludges be used in 
studies on soils-microbes-metals relationships. 
(Schulz-FIRL) 

W78-06139 


AERATION/CIRCULATION KEEPS ALGAL 
BLOOMS IN CHECK, 

Tetra Tech, Inc., Lafayette, CA. 

For primary bibliographic entry see Field 5G. 
W78-06140 


DISSOLVED ORGANIC MATTER AND LAKE 
METABOLISM, 

Michigan State Univ., Hickory Corners. W. K. 
Kellogg Gull Lake Labs. 

R.G. Wetzel. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as COO-1599- 
104P1, Price codes: A03 in paper copy, AOI in 
microfiche. Technical Progress Report, COO- 
1599-104 (Part 1), Prepared for Energy Research 
and Development Administration, Argonne, Il- 
linois. 47 p, | fig, 94 ref. (1977). ERDA E(11-1)- 
1999. 


Descriptors: *Organic matter, *Metabolism, 
*Lakes, *Dissolved organic matter, 
*Eutrophication, Lawrence Lake(MI), Michigan, 
Trophic level, Oligotrophy, Nutrients, Algae, 
Macrophytes, Limiting factors, Carbon, 
Phytoplankton, Photosynthesis, Nutrient flux. 


An interim report covers 12 months (1975-76) of 
study on interactions of dissolved organic matter 
with inotganic nutrient cycling and regulation of 
the photosynthetic and decompositional metabol- 
ism of microflora and macroflora. Major efforts 
cover: (1) sources, fates, pathways, and interac- 
tions of dissolved organic matter in inorganic 











cher 
meté 
syst 


nutri 
‘phy 
“bact 
mec! 
cent 
terac 


zone 
eutre 


loch 
bioti 
ject 

flux 
trol 

func 
Tese: 
mec! 
gani 
conc 
Micl 
Ww78 


FISI 
Wisc 
Stev 


The 
Ii-L. 


Des« 
trou’ 
pour 
Broc 
*Bic 


Sodi 
at cc 
with 
(Sali 
The 

bica 
caus 
and 

resp 
that 
sodit 
resp 
w78 


SUB: 
SPE 
Swe 
Nyk 
0.L 
Wate 
305-: 


Desc 


Sitivi 
incre 
bival 
at oi 
smal! 
than 

Tate ¢ 


of cr 
time 
tions 
the e 
com: 
W738. 


STUDY 
ETALS 
IRMA- 


interna- 
No 77- 


actions, 
ties, X- 
1 analy- 
Nickel, 
le water 

acid, 
5. 


_includ- 
ated for 
sewage 
ge from 
eldspar, 
ite, and 
. DTPA 
ctibility 
sludge, 
ution of 
ovement 
applica- 
o larger, 
erved to 
lied ata 
ction of 
naerobic 
dge, the 
Ni were 
c matter 
» interac- 
N trans- 
ons were 
1as 50%. 
-d in stu- 
s has led 
e used in 
ionships. 


ALGAL 


D LAKE 
s. W. K. 


Informa- 
oo-1 599- 


onne, Il- 
\ E(11-1)- 


stabolism, 
matter, 
Michigan, 
s, Algae, 
Carbon, 

t flux. 


975-76) of 
nic matter 
ulation of 
1 metabol- 
jor efforts 
id interac- 

inorganic 





chemical cycling; (2) allochthonous sources, 
metabolism en route, and inputs to the lake 
systems of increasing stages of eutrophication; 
and (3) relationships of these compounds to the 
nutrient physiology and metabolism of 


“phytoplankton, sessile algae, macrophytes, and 
Bacterial populations. 


Analyses of regulatory 
mechanisms of growth and rates of carbon cycling 
center on evaluation of quantitative control in- 
teractions among: (1) microflora of the pelagic 
zones of several lakes of progressively greater 
eutrophication; (2) littoral photosynthetic 
producer-decomposer complex; and (3) al- 
lochthonous inorganic-organic influxes and their 
biotic processing. The underlying thesis of the pro- 
ject is that quantification of the dynamic carbon 
fluxes among these components and their rate con- 
trol mechanisms are necessary to clarify the rate 
functions of lake eutrophication. Most current 
research is directed towards the fate and 
mechanisms regulating utilization and losses of or- 
ganic carbon. Integrated research activities have 
concentrated on oligotrophic Lawrence Lake, 
Michigan. (Lynch-Wisconsin) 

W78-06142 


SODIUM BICARBONATE, AN INEXPENSIVE 
FISH ANESTHETIC FOR FIELD USE, 

Wisconsin Cooperative Fishery Research Unit, 
Stevens Point. 

H. E. Booke, B. Hollender, and G. Lutterbie. 

The Progressive Fish Culturist, Vol. 40, No. 1, p 
11-13, 1978. 1 tab, 8 ref. 


Descriptors: *Sodium, *Carbon dioxide, Rainbow 
trout, *Toxicity, *Public health, *Sodium com- 
pounds, Fish physiology, *Animal metabolism, 
Brook trout, Carp, *Hydrogen ion concentration, 
*Bicarbonates, * Anesthetics(Fish), Buffers. 


Sodium bicarbonate was tested as a fish anesthetic 
at combinations of 142 to 642 mg/l, pH 6.5 to 7.5, 
with rainbow trout (Salmo gairdneri), brook trout 
(Salvelinus fontinalis), and carp (Cyprinus carpio). 
The combination of pH 6.5 and 642 mg/l sodium 
bicarbonate was the most effective treatment for 
causing fish, within 5 min, to cease locomotion 
and slow opercular rate, but to retain reflex 
response to pressure on the caudal fin. We suggest 
that pH-controlled carbon dioxide release from the 
sodium bicarbonate caused the anesthetic 
response. (Dael-EIS) 

W78-06143 


SUBLETHAL EFFECTS OF OIL ON MOLLUSC 
SPECIES FROM THE BALTIC SEA, 

Swedish Water and Air Pollution Research Lab., 
Nykoping. 

O. Linden. 

Water, Air, and Soil Pollution, Vol. 8, No. 3, p 
305-314, 1977. 3 fig, 30 ref. 


Descriptors: *Animal metabolism, *Reproduction, 
*Oil spills, *Oil pollution, *Toxicity, *Mollusks, 


*Mussels, *Snails, Animal behavior, Spec- 
trophotometry, Water pollution effects, Baltic 
Sea, *Crude oil, ‘*Bivalves, *Macoma, 
*Theodoxus. 


Sublethal effects of Iranian crude oil were studied 
using molluscs from the brackish Baltic Sea. In 
blue mussels (Mytilus edulis) low concentrations 
caused a reduction in byssal attachment. The sen- 
Sitivity of the mussels appeared to increase with 
increasing size. The burrowing behavior of the 
bivalve Macoma baltica was found to be affected 
at oil concentrations of 70 micrograms I-1. Also 
small individuals appeared less sensitive to the oil 
than large ones. The effect of oil on the crawling 
rate of the snail Theodoxus fluviatilis was studied. 
Low concentrations apparently increased the rate 
of crawling initially while at the end of exposure 
time the activity decreased. At higher concentra- 
tions the crawling rate was very low throughout 
the experimental period and stress symptoms like 
complete immobolization occurred. (Dael-EIS) 
W78-06144 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


ACID PRECIPITATION AND REPRODUCTIVE 
SUCCESS OF AMBYSTOMA SALAMANDERS, 
Cornell Univ., Ithaca, NY. Section of Ecology and 
Systematics. 

F. H. Pough, and R. E. Wilson. 

Water, Air, and Soil Pollution, Vol. 7, No. 3, p 
307- 316, 1977. 3 fig, 1 tab, 25 ref. 


Descriptors: *Salamanders, *Reproduction, 
Animal physiology, *Chemical precipitation, 
*Acidic water, *Acidity, Mortality, *Toxicity, 
Populations, *Growth stages, Animal behavior, 
*Embryonic growth stage, *Larval growth stage, 
Hydrogen ion concentration, Water temperature, 
*Ambystoma. 


The two species of mole salamander that occur in 
the Ithaca, New York, region (Ambystoma jeffer- 
sonianum and A. maculatum) breed in temporary 
ponds that are formed by accumulation of melted 
snow and spring rains. Water in many of these 
ponds during the breeding season is acid; pH 
values as low as 3.5 have been measured. In 
laboratory experiments, A. maculatum tolerated 
pHs 4 to 8 and was most successful at pH 5 to 6. 
Mortality rose abruptly beyond the tolerance 
limits. The pH optimum shifted upward with in- 
creasing temperature for A. jeffersonianum and 
downward for A. maculatum. (Dael-EIS) 
W78-06145 


ORGANOCHLORINE RESIDUES IN NEW JER- 
SEY OSPREY EGGS, 

Fish and Wildlife Service, Laurel, MD. Patuxent 
Wildlife Research Center. 

For primary bibliographic entry see Field 5A. 
W78-06150 


METAL TOXICITY TO EMBRYOS AND LAR- 
VAE OF SEVEN FRESHWATER FISH SPECIES 
- I. CADMIUM, 

Environmental Research Lab.-Duluth, MN. 

J.G. Eaton, J. M. McKim, and G. W. Holcombe. 
Bulletin of Environmental Contamination and 
Toxicology, Vol. 19, No. 1, 1978, p 95-103. 3 tab, 
11 ref. 


Descriptors: *Cadmium, *Metals, Toxicity, Bioas- 
say, *Freshwater fish, Juvenile fish, Larvae, 
Laboratory tests, Methodology, Brook trout, 
Brown trout, Lake trout, Pikes, Bass, Salmon, 
Suckers, *Water pollution effects, Coho salmon, 
Smallmouth bass. 


The embryos and larvae of seven freshwater fish 
were exposed to low concentrations of cadmium in 
soft water. All species were killed or their growth 
retarded by concentrations ranging from about 4 to 
12 micrograms Cd/liter. The larvae were con- 
sistently more sensitive than the embryos. The 
agreement between these results and those from 
life-cycle chronic toxicity studies indicates that 
embryo and larval exposures will give reliable esti- 
mates of the chronic toxicity of cadmium to addi- 
tional fish species. a 60-day exposure period ap- 
pears to be appropriate for determining larval sen- 
sivity to cadmium. (Katz-EIS) 

W78-06151 


THE ACUTE AND CHRONIC EFFECTS OF 
CADMIUM ON THE ESTUARINE MYSID 
MYSIDOPSIS BAHIA, 

Environmental Research Lab., Gulf Breeze, FL. 
D.R. Nimmo, R. A. Rigby, L. H. Bahner, ard J. 
M. Sheppard. 

Bulletin of Environmental Contamination and 
Toxicology, Vol. 19, No. 1, 1978, p 80-85. 2 tab, 16 
ref. 


Descriptors: *Bioassay, Metals, *Cadmium, 
*Toxicity, Methodology, *Zooplankton, 
*Crustacea, Water pollution effects, Laboratory 
tests, Laboratory animals, Pollutant identification, 
*Acute toxicity, Chronic toxicity, *Mysids, 
Mysidopsis bahia, LCS0. 
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Effects Of Pollution—Group 5C 


Mysids, small shrimp-like crustacea, proved to be 
a practical bioassay animal for investigating the ef- 
fects of cadmium in seawater and may serve this 
purpose for other pollutants. In the laboratory 
under flow-through test conditions, the mysid, 
Mysidopsis bahia, was more sensitive to cadmium 
than other crustaceans tested. LC50 valucs were 
15.5 micrograms/! within 96 hrs and 11.3 micro- 
rams/l during a 17-day life cycle, whereas LC50's 
or other selected crustaceans were between 120 
and 720 micrograms/l. Results of life-cycle bioas- 
says can aid in the establishment of water quality 
criteria for marine and estuarine organisms. (Katz- 
EIS) 
W78-06152 


SURVIVAL OF STEELHEAD TROUT (SALMO 
GAIRDNERI) EGGS, EMBRYOS, AND FRY IN 
AIR-SUPERSATU RATED WATER, 
Environmental Protection Agency, Corvallis, OR. 
A. V. Nebeker, J. D. Andros, J. K. McCrady, and 
D.G. Stevens. 

Journal of the Fisheries Research Board of 
Canada, Vol. 35, 1978, p 261-264. | fig, 2 tab, 8 ref. 


Descriptors: Bioassay, *Rainbow trout, 
*Mortality, *Fish eggs, Juvenile fish, 
*Supersaturation, Methodology, Laboratory test, 
*Aquiculturc, Water temperature, Growth stages, 
Fish diseases, *Air supersaturation, *Gas super- 
saturation, *Steelhcad trout, Fish embryos, Yolk- 
sac stages, *Gas bubble disease. 


Eggs, embryo, fry, and swim-up stages of steel- 
head trout (Salmo gairdneri) were exposed to 
water at total gas saturation levels ranging from 
130 to 115%. Eggs, embryos, and newly hatched 
fry were not affected at 126.7%, but at about day 
16 posthatch when the fish began swimming up 
deaths occurred rapidly, and at the end of the test 
post button-up mortality ranged from 99% at 
126.7% saturation to 45% at 115.3% saturation. 
Bubbles in the mouth, gill cavity, and yolk sac 
caused flotation and severe respiratory difficul- 
ties. Rupture of yolk-sac membranes also caused 
death. No differences were noted in survival 
between fish exposed from egg to fry, and those 
exposed only from swim-up to fry stage. In sum- 
mary, there were differences in susceptibility 
among steelhead life stages to air-supersaturated 
water; eggs, embryos, and pre-swim-up larvae 
were more resistant than swim-up and later fry 
stages. (Katz-EIS) 

W78-06153 


BENTHOS OF AN ACID LAKE, 

Uppsala Univ. (Sweden). Dept. of Entomology. 
T. Wiederholm, and L. Eriksson. 

Oikos, Vol. 29, 1977. p 261-267. 3 tab, 3 fig, 13 ref. 


Descriptors: *Benthos, *Hydrogen ion concentra- 
tion, *Acidic water, Acidity, Acids, Lakes, 
*Animal populations, Aquatic insects, Limnology, 
On-site investigations, Oligotrophy, Polyhumic 
lakes, *Chironomids, *Lake Trestickeln(Sweden). 


Data on composition and distribution of the bot- 
tom fauna in a very acid lake (pH 3.9-4.6) in 
western Sweden are reported. In comparison with 
three other lakes with higher pH values the fauna 
is low in abundance with few taxa represented. 
The benthos is most similar to that of a typically 
polyhumic reference lake. Molluscs and large 
crustaceans are missing but many chironomid spe- 
cies show little or no reduction in their distribu- 
tion. (Katz-EIS) 

W78-06154 


TWO ANOMALIES OF FISH LARVAL TRANS- 
PORT AND THEIR IMPORTANCE IN EN- 
VIRONMENTAL ASSESSMENT, 

Power Authonity of the State of New York. 

D.N. Wallace. 

New York Fish and Game Journal, Vol. 25, No. 1, 
p 59-71, 1978. 8 fig, 2 tab, 8 ref. 











Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


Descriptors: *Entrainment, *Larval growth stage, 
*Fish populations, *Intakes, *Intake structures, 
*Electric powerplants, *Larvae, *Striped bass, 
*Fish behavior, *Cooling towers, *Cooling water, 
*Currents(Water), Environmental effects, Hudson 
River, *Entrainment impact. 


Environmental impact assessments for industrial 
plants using water generally include estimates of 
ichthyoplankton entrainment. The pattern of 
transport of fish larvae in water currents deter- 
mines the proportion of a population which will 
pass through the zonc of intake influence and the 
proportion of those passing the intake which will 
be entraincd. Sampling studies revealed two 
anomalics of importance to such estimates: (1) 
data from ficld surveys in the Hudson River estua- 
ry showed that larvae are not transported in the 
water mass like solute particles; and (2) data from 
entrainment monitoring at generating plants on the 
Great Lakes showed that larval densities in the en- 
trained water are not always the same as those in 
the surrounding ambient water. Realistic assess- 
ment of entrainment impact is both environmen- 
tally and economically important, and laboratory 
observation of the conditions that determine pat- 
terns of larval transport would be desirable. (Dael- 
EIS) 

W78-06155 


ROTENONE TOLERANCES OF STREAM-BOT- 
TOM INSECTS, 

New York State Dept. of Environmental Conser- 
vation, Livingston Manor. DeBruce Inland Fishe- 
ries Lab 

R. Engstrom-Hceg, R. T. Colesante, and E. Silco. 
New York Fish and Game Journal, Vol. 25, No. 1, 
p 31-41, 1978. 1 fig, 3 tab, 15 ref. 


Descriptors: *Insects, *Insecticides, 
*Piscicides, *Pesticides, 
Fish stocking, *Fish food organisms, *Oxygen 
requirements, Resistance, *Toxicity, Mortality, 
Fish populations, ‘*Respiration, Caddisflies, 
*Mayflics, Benthos. 


*Rotenonc, 
*Fish control agents, 


Stream-bottom insects varied greatly in their 
tolerance to rotenone. Tolerances did not adhere 
closely to taxonomic lines, but showed a possible 
relationship to oxygen requirements. The more 
sensitive genera tended to have short life cycles, 
high mobility and a potential for rapid repopula- 
tion. In many streams an exposure of 5 per-cent 
emulsifiable rotenone formulation would eliminate 
undesired fish with only mild and temporary 
damage to the bottom fauna. Very few immature 
aquatic insects could survive a 48-hour exposure 
to 3 ppm of 5 per cent formulation. (Dael-EIS) 
W78-06156 


INHIBITORY EFFECTS OF COPPER ON 
MARINE DINOFLAGELLATES, 

Biologische Anstalt Helgoland (West Germany). 
Meeresstation. 

S. M. Saifullah. 

Marine Biology. Vol. 44, p 299-308, 1978. 5 fig, 1 
tab, 28 ref. 

Descriptors: *Copper, *Toxicity, 
*Dinoflagellates, *Gymnodinium, 
Inhibitors, *Tracers, 


*Growth rates, 
*Chlorophyll. 
*Radioactivity techniques, 
*Photosynthesis, Mortality, Path of pollutants, 
Cytological studies, Aquatic microorganisms, 
Metabolism, *Scrippsiclla, *Prorocentrum. 


The effects of copper on three species of marine 
dinoflagellates was studied. It inhibited the growth 
of all species and was lethal to one species in batch 
cultures. The effect was more pronounced in 
semicontinuous culture than in batch cultures. 
Chlorophyll concentrations and rate of uptake of 
radioactive carbon by cells of Scrippsiclla 
faeroense were affected in a manner similar to cell 
numbers. Copper inhibited growth of cells. most 
probably either by arresting cell division or by 
penetrating inside the cell and affecting metaboi- 
ism. (Dael-EIS) 


W78-06157 


THE RESIDUE UP TAKE AND HISTOLOGY OF 
AMERICAN OYSTERS (CRASSOSTREA VIR- 
GINICA GMELIN) EXPOSED TO DIELDRIN, 
Mote Marine Lab., Sarasota, FL. 

M. Emanuelsen, J. L. Lincer, and E. Rifkin. 
Bulletin of Environmental Contamination and 
Toxicology, Vol. 19, No. 1, 1978, p 121-129. 3 tab, 
3 fig, 14 ref. 


Descriptors: *Dieldrin, *Oysters, *Chlorinated 
hydrocarbon pesticide, Bioassay, Toxicity, 
Laboratory tests, Florida, Gas chromatography, 
Commercial shellfish, *Absorption, *Animal 
physiology, Pathology, Water pollution effects, 
*American oysters, Histopathology, Histochemis- 
try. 


The results reported hercin strongly suggest that 
relatively short-term exposures of low levels of 
dicldrin do not cause histopathological damage to 
C. virginica. It was found that C. virginica, after a 
43-day exposure to 3 levels of dieldrin, concen- 
trated approximately 5 x 10 to the 3rd power times 
(based on OD weight of tissuc) the level of con- 
taminant found in the water, regardless of its 
nominal concentration. The percent lipid was 
found to vary directly with the concentration of 
pesticide in the water. (Katz-EIS) 

W78-06158 


MOVEMENT OF BENTHOS DURING THE 
RECOLONIZATION OF TEMPORARY 
STREAMS, 

Toronto Univ. (Ontario). Div. of Life Sciences. 

D. D. Williams. 

Oikos, Vol. 29, 1977, p 306-312, 2 tab, 5 fig, 7 ref. 


Descriptors: *Benthos, *Invertebrates, Animal 
groupings, Animal populations, *Temporary pond 
stage, *Drifting(Aquatic), *Aquatic insects, 
Migration, Migration paths, On-site investigation, 
Methodology, Ephemeral streams, *Temporary 
streams, *Recolonizers, Substrate, Ontario, 
Canada, Upstream migration, Vertical migration, 
Aerial migration. 


The relative importance of each of four main 
sources of animals is examined experimentally 
during the annual repopulation of two temporary 
streams. The sources are: drift, and upstream 
migration from pools, migration from within the 
substrate, and aerial sources. Animals which have 
spent the summer drought as dormant forms bu- 
ried in the substrate are the most important 
recolonizers, although isolated pools may also act 
as faunal refuges. Drift provides an effective 
means of dispersing clumped individuals at the 
start of each new lotic phase, and upstream migra- 
tion is also prevalent at this time. (Katz-EIS) 
W78-06159 





TROUT HEPATIC ENZYME ACTIVATION OF 
AFLATOXIN Bl IN A MUTAGEN ASSAY 
SYSTEM AND THE INHIBITORY EFFECT OF 
PCBS, 

Oregon State Univ., Corvallis. 
Science and Technology. 

W. T. Stott, and R. O. Sinnhuber. 
Bulletin of Environmental Contamination and 
Toxicology, Vol. 19, No. 1, 1978, p 35-47. 2 fig, 22 
ref. 


Dept. of Food 


Descriptors: *Fish diseases, Fish physiology, 
Rainbow trout, *Polychlorinated biphenyls, 
Laboratory tests, Methodology, *Water pollution 
effects. Laboratory devices, Enzymes, Animal 
biochemistry, Pathology. *Aflotoxins, *Aroclor 
1254, Bacterial Mutagen Assay Systems, Mutagen 
Assay Response. 


In summary. it was demonstrated that the trout 


post mitochordrial fraction successfully employed 
in the Ames mutagen assay method by utilization 
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of proper salts solution and a metabolic preincuba- 
tion period at 25C. It has also been observed that, 
unlike the rat, pretreatment of rainbow trout with 
various PCBs decrease the mutagen assay 
response to aflatoxin B. (Katz-EIS) 

W78-06160 


oj 


THE FATE OF FENITROTHION 

AQUATIC ECOSYSTEM 

Ottawa Univ. (Ontario). Dept. of Biology. 
R. P. Moody, L. Greenhalgh, L. Lockhart, and P. 

Weinberger. 

Bulletin of Environmental Contamination and 
Toxicology, Vol. 19, No. 1, 1978, p 8-14. 1 fig, 2 
tab, 11 ref. 


IN AN 


Descriptors: *Insecticides, *Gas chromatography, 
On-site investigation, Methodology, 
*Phosphothioate, Pesticides, Algae, Phytoplank- 
ton, *Degradation(Decomposition), Aquatic 
plants, Water pollution effects, Path of pollutants, 
Canada, ‘*Fenitrothion, *Aminofenitrothion, 
Duckweed, Lemna minor, Hornwort, Ceratophyl- 
lum demersum, Flowering rush, Metabolites. 


Fenitrothion, an insecticide used in Canada, has 
been shown to persist in aquatic vegetation. 
Duckweed have been observed to pick up 
fenitrothion within 10 hours after application. A 
strong partition of fenitrothion in the water may be 
due to adsorption of the particulate matter but may 
be indicative of active uptake by unicellular algae. 
(Katz-EIS) 

W78-06161 


PHOTOTACTIC AND THERMOTACTIC 
RESPONSES FACILITATING SURVIVAL OF 
CLOEON DIPTERUM (EPHEMEROPTERA) 
LARVAE UNDER WINTER ANOXIA, 

Uppsala Univ. (Sweden). Inst. of Zoophysiology. 
B. Nagell. 

Oikos, Vol. 29, 1977, p 342-347. | tab, 5 fig, 6 ref. 


Descriptors: Ponds, *Aquatic insects, *Benthos, 
*Oxygen, Freezing, Ice, Ice cover, Water tem- 
perature, Animal behavior, Animal metabolism, 
Light intensity, Light penetration, Juvenile growth 
stage, *Mayflies, *Ephemeroptera, Cloeon dip- 
terum, *Winter anoxia, Phototactic 
Thermotactic responses. 





About 10 d after the freezing up of a pond, and 
coincident with the total water-body becoming 
anoxic, larvae of Clocon dipterum L. were ob- 
served to suddenly migrate to the underside of the 
ice. Larvae remained there for the winter. Labora- 
tory experiments were performed to examine the 
factors responsible for causing this migration. In 
aeration water larvae, acclimated to 2.5C and 120 
lux, were negatively phototactic in a light gradient 
(25 to 1 lux), but positively thermotactic in a tem- 
perature gradient (4.1 to 1.9C). Both responses 
were reversed under anoxia. Light was more 
directing than temperature under the prevailing 
conditions. (Katz-EIS) 

W78-06162 


DELETERIOUS EFFECTS OF CYANIDE ON 
EARLY LIFE STAGES OF ATLANTIC SALMON 
(SALMO SALAR), 

Concordia Univ., Montreal (Quebec). Dept. of 
Biological Sciences. 

LeDuc. 

Journal of the Fisheries Research Board of 
on Vol. 35, 1978, p 166-174. 4 tab, 4 fig, 27 
ref. 


Descriptors: *Bioassay, *Water pollution effects, 
Methodology, Laboratory tests, *Atlantic salmon, 
*Industrial wastes, *Toxicity, Juvenile fish, *Fish 
eggs, Hatching, Salmon, Growth stages, Growth 
rates, Fish reproduction, Fish physiology, 
*Cyanide, *Hydrogen cyanide, Newly fertilized 
eggs, *Sublethal concentrations. 
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Hydrocyanic acid, a common industrial pollutant, 
caused severe damage to developing embryos of 
Atlantic salmon (Salmo sala) when newly fertilized 
were continually exposed to sublethal con- 
centrations of the poison (0.01-0.10 mg/L HCN) up 
to the end of the sac-fry stage. At 0.08 and 0.10 
mg/L, cyanide delayed hatching by 6-9 days but all 
concentrations reduced hatching success by about 
15-40%. During incubation conversion of yolk into 
body tissues was reduced at all concentrations 
above 0.01 mg/L. The most striking effect of cya- 
nide, however, was a high incidence of abnormali- 
ties ranging from about 6% at 0.01 mg/L to about 
19% at 0.10 mg/L. During incubation cyanide had 
reduced development, but after hatching survival 
was not affected and growth of cyanide-cxposed 
sac fry was either equal to or faster than that of the 
controls as a result of higher yolk conversion effi- 
ciency. To protect salmon streams during embryo- 
larval stages, the maximum acceptable toxicant 
concentration for cyanide should not excced 0.005 
mg/L HCN. (Katz-EIS) 
W78-06163 


BLOOMS OF GYRODINIUM AUREOLUM 
(DINOPHYCEAE) IN NORTH EUROPEAN 
WATERS, ACCOMPANIED BY MORTALITY IN 
MARINE ORGANISMS, 

Oslo Univ. (Norway). Dept. of Limnology. and 
Oslo Univ. (Norway) Inst. of Marine Biology. 

K. Tangen. 

Sarsia, Vol 63, p 123-133, 1977. 3 fig, 1 tab, 36 ref. 
Descriptors: *Dinoflagellates, 
*Eutrophication, *Oxygen demand, *Oxygen 
requirements, *Red tide, *Fishkill, 
*Gymnodinium, *Fish toxins, Aquatic algae, Lit- 
toral, Salinity, Invertebrates, *Gyrodinium, 
*Norway coastal water. 


*Mortality, 


Mass occurrence of the dinoflagellate Gyrodinium 
aureolum in coastal waters was accompanied by 
fish mortality in floating net cages and by mortali- 
ty in various littoral organisms. Cell concentra- 
tions above 20 million cells per litre were recorded 
in coffebrown patches in sheltered localities. The 
hydrographical and meteorological records in- 
dicate that the bloom started after a wind-condi- 
tioned upwelling, and proceeded in water masses 
affected by heavy freshwater runoff. The 
morphology and ta y of G. | are 
discussed, and a synopsis is presented of the oc- 
currence of this species. Mortality in various 
marine organisms during blooms of G. aureolum is 
discussed. (Dael - EIS) 

W78-06165 





THE EFFECT OF TEMPERATURE ON THE 
DISTRIBUTION AND BIOMASS OF MYTILUS 
EDULIS IN THE ALAMITOS BAY AREA, 
Claremont Graduate Schools, CA. Dept. of Joint 
Science. 

C.R. Feldmeth, and M. Alpert. 

The Veliger, Vol 20, No 1, p 39-42, 1977. 1 fig, 1 
tab, 7 ref. 


Descriptors: *Thermal pollution, *Thermal water, 
‘Water temperature, *Cooling water, Electric 


powerplants, ‘Dissolved oxygen, ‘Salinity, 
*Larval growth stage, *Mussels, *Biomass, 
Growth stages, Water pollution effects, 


*California, Distribution, *Alamitos Bay(Calif). 


The effects of thermal effluent on the distribution 
of this bivalve are examined. The waterway used 
by four electrical power generating plants for cool- 
ing purposed was found to have a much lower 
abundance of M. edulis. The elevation of water 
temperature by up to 10C was postulated to affect 
ee of the gamete and larval stages. (Dacl - 


W78-06166 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes— Group 5D 


SOURCES OF VARIABILITY IN THE BENTHIC 
MACROFAUNA OFF THE SOUTH NORTHUM- 
BERLAND COAST, 1971-1976, 

Dove Marine Lab., Cullercoats, (England). 

For primary bibliographic entry sce Field 2L. 
W78-06167 


PHYSIOLOGICAL INDICES OF STRESS IN 
MYTILUS EDULIS, 

Institute for Marine Environmental Research, 
Plymouth (England). 

J. Widdows. 

Journal of the Marine Biological Association of 
the United Kingdom, Vol 58, p 125-142, 1978. 9 
fig, 3 tab, 33 ref. 


Descriptors: *Mussels, 


Size, *Growth rates, 
*Growth stages, 


*Seasonal, *Mortality, 
*Suspension, Animal physiology, *Animal 
metabolism, Regression analysis, Oxygen, 
Nitrogen, Methodology, Bivalve, Acclimation. 


Multiple regression equations and response sur- 
faces are used to describe the combined effects of 
body size, food concentration, acclimation tem- 
perature, and scason on physiological integrations 
such as the scope for growth, growth efficiency 
and 0:N ratio. Maintenance and optimum ration 
levels are estimated for Mytilus edulis adapted to 
different factor combinations. Response surfaces 
illustrate the validity and sensitivity of the 
physiological integrations in quantifying the 
‘physiological condition’ and the degree of stress 
experienced, under conditions ranging from near 
optimal, through sub-lethal to lethal. (Dael-EIS) 
W78-06168 


HEAVY METALS IN THE BURROWING 
BIVALVE SCROBICULARIA PLANA FROM 
THE TAMAR ESTUARY IN RELATION TO EN- 
VIRONMENTAL LEVELS, 

Marine Biological Association of the United King- 
dom, Plymouth (England). Plymouth Lab. 

G. W. Bryan, and H. Uysal. 

Journal of the Marine Biological Association of 
the United Kingdom, Vol 58, p 89-108, 1978. 8 fig, 
3 tab, 21 ref. 


Descriptors: *Heavy metals, Lead, Copper, Calci- 
um, Cobalt, Chromium, Manganese, Nickel, Zinc, 
*Seasonal, Size, *Sediments, *Mollusks, Metals, 
*Animal metabolism, *Animal physiology, Water 
pollution effects, Path of pollutants, *River Tamar 
estuary(England), Tissue analysis, Bioaccumula- 
tion, Bivalve, *Scrobicularia. 


Concentrations of ten metals (Ag, Cd, Co, Cr, Cu, 
Fe, Mn, Ni, Pb, Zn) have been measured in the the 
whole soft parts and digestive gland of Scrobicu- 
laria plana. Four metals (Cu, Fe, Mn, Zn) have 
been analysed in the individual tissues including 
the shell. As far as possible, cncentrations in the 
animals have been related to those in the environ- 
ment. Seasonal variation, level on the shore and 
size of animal have also been considered. Parti- 
tioning of metals between the digestive gland and 
remaining soft tissucs suggests that uptake of Cd, 
Co, Cr, Ni, Pb, and Zn occurs mainly through in- 
gestion of sediments. Scrobicularia plana appears 
to have potential as an indicator of the availability 
of metals in estuaries and results for Cu, Fe, Mn, 
and Zn suggest that there were no important 
changes in the Tamar estuary between 1969 and 
1974. (Dacl-EIS) 

W78-06169 


FEEDING RATE OF MYTILUS EDULIS L. 
(BIVALVIA) FROM DIFFERENT PARTS OF 
DANISH WATERS IN WATER OF DIFFERENT 
TURBIDITY, 

Copenhagen Univ. (Denmark). Zoological Lab. 
For primary bibliographic entry sce Field 2L. 
W78-06170 
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MAINTENANCE OF A TROUT FISHERY BY 
AERATION IN A EUTROPHIC LAKE, 

Adelphi Univ., Oakdale, NY. Inst. of Marine 
Science; and Adelphi Univ., Garden City, NY. 
For primary bibliographic entry see Field 5G. 
W78-06171 


RELATION OF WATER TEMPERATURE TO 
INFECTIONS OF COHO SALMON 
(ONCORHYNCHUS' KISUTCH), CHINOOK 
SALMON (O. TSHAWYTSCHA), AND STEEL- 
HEAD TROUT (SALMO GAIRDNERI) WITH 
AEROMONAS SALMONICIDA AND A. HYDRO- 
PHILA, 
Oregon State 
Microbiology. 
W. J. Groberg, Jr., R. H. McCoy, K. S. Pilcher, 
and J. L. Fryer. 

Journal of the Fisheries Research Board of 
Canada, Vol 35, No 1, p 1-7, 1978. 1 fig, 6 tab, 6 
ref. 


Univ., Corvallis. Dept. of 


Descriptors: *Water temperature, *Fish diseases, 
*Juvenile growth stage, *Salmonids, *Infection, 
*Chinook salmon, *Sockeye salmon, *Rainbow 
trout, Mortality, ‘*Bacteria, *Epizootiology, 
Growth stages, Growth rates, *Septicemia, 
* Aeromonas, *Furunculosis. 


Juvenile steelhead trout, coho salmon, and spring 
chinock salmon were infected by injection with 
Aeromonas salmonicida or A. hydrophila at seven 
temperatures from 3.9 to 20.5C. At 3.9 and 6.7C, 
mortality in fish infected with A. salmonicida 
varied from 2 to 26% among the three salmonid 
species. At 20.5C, 93-100% of these animals dicd 
within 2 or 3 days; at 6.7C or lower the fish sur- 
vived for 12-23 days. Growth of A. salmonicida in 
vitro was influenced by temperature in a manner 
very similar to its influence on the in vivo infec- 
tion. Comparable experiments with A. hydrophila 
gave results much like those with A. salmonicida, 
though some differences were noted. At a tem- 
perature of 20.5SC percent mortality ranged from 64 
to 100%. At 9.4C or below no deaths attributed to 
A. hydrophila occurred. Fatally infected fish died 
more rapidly at the higher temperature. (Dacl-EIS) 
W78-06172 


PALEOGEOCHEMISTRY AND INTERSTITIAL 
WATER CHEMISTRY FROM SEDIMENTS OF 
FIVE MAINE LAKES, 

Maine Univ. at Orono. Dept. 
Sciences. 

For primary bibliographic entry see Ficid 2H. 
W78-06199 


of Geological 


5D. Waste Treatment Processes 


A WATER QUALITY PLANNING MODEL 
WITH MULTIPLE TIME, POLLUTANT, AND 
SOURCE CAPABILITIES, 

Meta Systems Inc., Cambridge, MA. 

For primary bibliographic entry sce Field 5B. 
W78-05702 


AN EVALUATION OF ALTERNATIVE SLUDGE 
TECHNOLOGIES: A SURROGATE WORTH 
TRADEOFF APPROACH, 

New Hampshire Univ., Durham. Inst. of Natural 
and Environmental Resources. 

For primary bibliographic entry sce Ficld SE. 
W78-05707 


TREATMENT OF WASTE WATER CONTAIN- 
ING AMMONIUM SULPHATE AND ORGANIC 
CPDS.--BY ADDING LIME TO PPTE. CALCIUM 
SULPHATE; CONTACTING WITH HOT AIR 
TO REMOVE AMMONIA AND INCINERATING 
RESIDUE. 

French Patent FR 2338-902. Issued September 23, 
1977. Derwent French Patents Abstracts, Vol Y, 
No 48, p 2, January, 1978. 











Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D— Waste Treatment Processes 


Descriptors: *Ammonium compounds, ‘Sulfur 
compounds, *Ammonia, *Patcnts, *Lime, Chemi- 
cal precipitation, Sulfates, Organic wastes, 
Evaporation, Incincration, Industrial wastes, 
Chemical wastes. 


A patent has been issued for a lime treatment 
process to be used in the removal of ammonium 
ions, sulfate ions, and organic matcrials from 
waste water resulting from the production of 
acrylonitrile and methacrylate. Lime is added to 
the ion-bearing efflucnt to bring about the 
precipitation of sulfate ions as calcium sulfate and 
the conversion of ammonium ions to ammonia. 
The recovery of ammonia and water from the ef- 
fluent is accomplished by the distillation of the 
ammonia and water with the introduction of hot 
air. The residuc, which must be maintained at a pH 
of at least 8.5, is placed in a furnace with a 
fluidized bed and incincrated at a temperature of 
700-1,000C. The hot combustion gases created 
during the incincration of the residucs are 
recovered and recused in the hot air evaporation 
process. (Lisk-FIRL) 

W78-05708 


A MODEL FOR PLANNING AND LOCATION 
OF ON-SITE WASTE DISPOSAL SYSTEMS, 
Wisconsin Univ., Madison. Coll. of Agricultural 
and Life Sciences. 

For primary bibliographic entry see Field SE. 
W78-05713 


DESIGN OF LARGE URBAN SEWER SYSTEMS 
WITH A WATER-FLOW SIMULATION PRO- 
GRAM, 

Balzari Blaser Schudel, Bern (Switzerland). 

P. Kaufmann, and C. de Rham. 

In: Mathematical Models for Environmental 
Problems. Proceedings of the International Con- 
ference, University of Southampton, England, 
September 8-12, 1975. C.A. Brebbia (Ed.), 
Southampton Univ. John Wiley & Sons, N.Y., p 
79-86, 1976. 5 fig, 3 ref. 


Descriptors: *Simulation analysis, *Computer 
models, *Sewers, *Networks, Computcr pro- 
grams, Design, Planning, Urban runoff, Hydro- 
graphs, Construction costs, Optimization. 


This short article discusses a simulation model 
built to calculate the hydrographs (discharges, 
depths, velocities and volumes in function of time) 
at every node of large sewage networks. The com- 
puter program in FORTRAN includes elements 
like stormwater tanks, outflow sewers, storage 
sewers and downward ramifications. The com- 
puter modcling method has been applicd success- 
fully for the optimal design of networks, exten- 
sions and special cases. (Sec also W78-05720) 
(Bell-Cornell) 

W78-05722 


BIOLOGICAL TREATMENT OF SPENT 
VEGETABLE TANNINS WITH FUNGAL DOMI- 
NANT SYSTEM, 

West Virginia Univ., Morgantown. 

M. D. Atluru. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 S52, 
Price codes: Al2 in paper copy. AOI in microfiche. 
PhD Thesis, 1972. 244 p, 34 fig. 61 tab, 106 ref, 3 
append. OWRT A-O1S-WVA(2). 


Descriptors: *Fungi, *Biological treatment, Ac- 
tivated sludge, Industrial wastes. Degrada- 
tion(Decomposition), Water purification, Aerobic 
treatment, “Waste water treatment, Water pollu- 
tion, *Tannins. 


Feasibility of aerobic biological treatment of spent 
vegetable tannins with primarily fungal culture 
was investigated. Growth rate of cells. yield coef- 
ficients, oxygen uptake rate, specific substrate 
utilization rates, sludge settleability, and process 


performance in a mixed culture with a high per- 
centage of fungi under various conditions of de- 
tention time, organic loading, and pH of the reac- 
tion were examined. Laboratory batch culture 
work was followed by two continuous flow bench- 
scale reactors (10 liter capacity). Continuous flows 
culture treatment determined 10 days as the op- 
timum detention time for best removals of or- 
ganics at a tannic acid level of 5,200 mg/l. Sludge 
settling characteristics improved at higher deten- 
tion times. With same conditions, reactor per- 
formance improved as the pH of the reactor in- 
creased and a sludge with better settling charac- 
teristics was produced. With increased organic 
loading rate, process efficiency and sludge settlea- 
bility decreased at a constant hydraulic loading. 
Sludge settling characteristics of the treated tans 


seemed to correlate with fungal-bactcrial- 
protozoan interrclationships. Chromatographic 
analysis indicated that primary degradation 


products of hydrolyzable tans and sugars in the 
spent liquor were removed possibly by some 
biological action in the tannery. Total oxygen con- 
tent constitution was attributed to non-tannin 
phenolic compounds, Flavonoid compounds, and 
nonphenolics. Spent vegetable tannins wer 
biodegradable by an adapted fungal culture and 
appropriate for biological treatment in an external 
aeration type activated sludge process. (Wares- 
IPA 


) 
W78-05807 


EFFECT OF ARTIFICAL AERATION ON 
PROCESSES OF SELF-PURIFICATION — IN 
CLARIFIERS OF A SUGAR REFINERY, (IN 
RUSSIAN), 
Akademiya Nauk URSR, 
Hidrobiologii. 

A. K. Ryabov, T. Ya. Smikun, L. V. 
Podgaevskaya, and Zh. M. Aryamova. 
Gidrobiol Zh 13(1), p 28-35, 1977. 


Kiev. Inst. 


Descriptors: *Self purification, Clarifiers, Indus- 
trial wastes, *Aeration, Waste water treatment, 
Artificial aeration, *Sugar refinery wastes, 
Aphanizomcnon-flos-aquac, Nitrogen, USSR. 


The dynamics of the main components of water 
chemical composition and the changes in 
microflora were studied under the effect of aera- 
tion by the method of air bubbling through the disc 
aerators. Application of artificial aeration in ponds 
of the Bobrovitsa (USSR) sugar-refinery caused a 
2.5-fold increase in the mincralization rate of N- 
containing organic compounds as a result of which 
the sanitary state and organoleptic properties of 
water improved. Artificial aeration is established 
to suppress development of bluc-green algae 
(Aphanizomenon flos -aquac) in the spring- 
summer period.--Copyright 1978, Biological Ab- 
stracts, Inc. 

W78-05812 


URBAN STORM WATER MANAGEMENT, 
For primary bibliographic entry see Field 5G. 
W78-05821 


SIMPLE METHODS FOR RAINFALL-RUNOFF- 
PROCESS. RUNOFF HYDROGRAPH CURVES 
FOR RAIN AND MIXED WATER CANALS 
(EINFACHE MODELLE FUER 
NIEDERSCHLAG-ABFLUSS-PROZESSE.  AB- 
FLUSSGANGLINIEN FUER REGEN UND 
MISCHW ASSERKANAELE), 

H. W. P. Schulz. 

Wasser und Boden, Vol. 30, No. 1, p 2-5, 1978. 7 
fig. 3 ref. 


Descriptors: *Storm water. *Urban_ runoff, 
*Mathematical models, *Model studies, *Sewers, 
Rainfall-runoff relationships. Hydrograph analy- 
sis, Estimating. Design criteria, Analytical 
techniques. Hydrologic aspects, Waste water 
treatment. 


Runoff retention and runoff hydrograph curves 
were derived from rainfall curves on the basis of 
translation and retention of water as applied to 
sewer system design. The basic models, integrated 
by means of hyperbolic functions, are suitable for 
enginecring calculations. They arc also more flexi- 
ble than the summation curve and time constant 
methods. (Takacs-FIRL) 

W78-05823 


GROUND PROBLEMS 
CRAWLEY SEWER JOB. 
For primary bibliographic entry sce Field 8D. 
W78-05824 


OVERCOME ON 


TOXIC WASTE DUMPING INCIDENT DEMON. 
STRATES SURVEILLANCE NEEDS. 

For primary bibliographic entry see Ficld 5G. 
W78-05825 


PROTECTION OF UNDERGROUND WATER 
MAINS AGAINST CORROSION, 

Bombay Municipal Corp., Bombay (India). 

For primary bibliographic entry sce Ficld 8G. 
W78-05826 


USE OF MIXING PIPES TO IMPROVE THE 
FLOW OF WASTE WATER INTO LAKES 
(EINSATZ VON MISCHROHREN ZUR VERBES- 
SERUNG DER EINLEITUNG VON ABWASSER 
IN SEEN), 

Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Versuchsanstalt fuer Wasserbau, 
Hydrologic und Glaziologie. 

For primary bibliographic entry sce Field SE. 
W78-05829 


FLOW ATTENUATION IN SEWERS, 

University of the Witwatersrand, Johannesburg 
(South Africa). Dept. of Hydraulic Enginecring. 
For primary bibliographic entry sce Field 8B. 
W78-05830 


ELECTROLYTIC FLOCCULATION PLANT-- 
ESPECIALLY FOR ACTIVATED SEWAGE 
SLUDGE PROCESSING. 

German Patent DS 2259-020. Issued November 17, 
1977. Derwent German Patents Abstracts, Vol. Y, 
No. 47, p 2-3, January, 1978. 


Descriptors: *Activated sludge, 
*Anodes, *Cathodes, 


*Flocculation, 
*Electrodes, ‘*Patents, 
Scparation techniques, Design data, Sludge 
disposal, Waste water treatment, Municipal 
wastes, Treatment facilities. 


A process for the treatment of sludge using elec- 
trolysis has been patented. Sludge is fed into a 
flotation cell which has inlets for sludge and out- 
lets for the treated water. A uniform surface scum 
layer and more efficient water drainage are 
created by the homogencous flow conditions 
within the cell. The sludge inlet and clarified water 
drain are located along the full length of the gas 
bubble-producing electrode apparatus. Anodes 
and cathodes are superimposed on the bottom of 
the cone-shaped container. The anodes form a grid 
with the cathode plate placed beneath them. 
Sludge is passed along the entire length of this ar- 
rangement to bring about electrolytic flocculation. 
The process is especially effective in activated 
sludge treatment. (Lisk-FIRL) 

W78-05831 


PURIFICATION AND CLARIFICATION OF 
SEWAGE--USING A FINELY DIVIDED COAGU- 
LATION-ADSOR PTION MATERIAL HAVING A 
THIN HYDROXYLATED SURFACE. 
Netherlands Patent NL 7704-854. Issued 
November 7, 1977. Derwent Netherlands Patents 
Report, Vol. Y, No. 47, p6, January, 1978. 
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Descriptors: *Zeta potential, *Coagulation, 
Adsorption, *Oxides, *Silicates, *Patents, 
Separation techniques, Waste water treatment, 
Municipal wastes, Water treatment. 


A patent has been issued for a waste water treat- 
ment process which involves the use of a coagu- 
lant-adsorbing agent for clarification. Suspended 
solids, covered matter, and microorganisms are 
removed by the addition of a fincly divided materi- 
al which has the capacity for both coagulation and 
adsorption. The material has a thin hydroxylated 
layer which is derived from the finely divided 
material or from other materials. This coagulating 
and adsorbing material has individual particles 
with thin hydroxylated surfaces having positive 
zeta potentials. The zeta potential is determined by 
pH absorption. The coagulating agent with a 
hydroxylated layer in the form of fincly divided 
material is preferably derived from oxides or sil- 
icates. (Lisk-FIRL) 

W78-05832 


PLANT FOR ACTIVATED SLUDGE TREAT- 
MENT OF EFFLUENT--OF COMPACT DESIGN 
AND CONSTRUCTION. 

Belgian Patent BE-855-140, Issued November 28, 
1977. Derwent Belgian Patents Abstracts, Vol Y, 
No 48, p 3-4, January, 1978. 


Descriptors: *Activated sludge, *Sludge disposal, 
*Acration, *Settling basins, *Sewage treatment, 
Separation techniques, *Patents, Equipment, 
Design data, Waste water treatment, Municipal 
wastes. 


A compact plant for the treatment of waste water 
by the activated sludge process has been patented. 
Screening of large solids from the effluent is con- 
ducted in an excavated earthen basin formed by a 
dam. The resulting solids are pulverized with a 
comminuting pump. The waste water is aerated 
and stirred in a circular motion by gas jets in the 
aeration basin. Waste material is contantly 
removed from the center of the basin. A channel 
runs horizontally from the top of the aerator to a 
distributor in the center of the settling basin. A 
scraper continuously removes sludge from the set- 
tling basin. The sludge is stored in a lagoon. One 
side of the unit corresponds in length to the largest 
dimension of the largest piece of equipment. The 
parallel remaining side is equal in length to the 
summation of the smallest dimension of the largest 
unit and the largest dimension of another unit. 
(Lisk-FIRL) 

W78-05833 


TREATING WASTE WATER, ESPECIALLY 
FROM CESS PITS, WITH FLOCCULANTS-- 
THEN GRAVITY FILTRATION THROUGH 
TEXTILE TO REDUCE SOLIDS AND BOD. 
Belgian Patent BE-854-634. Issued November 14, 
1977. Derwent Belgian Patents Abstracts, Vol Y, 
No 47, p 2, January, 1978. 


Descriptors: *Flocculation, *Filtration, 
*Cesspools, *Patents, *Waste water treatment, 
Separation techniques, Design data, Biochemical 
oxygen demand, Chemical oxygen demand, Mu- 
nicipal wastes. 


A waste water treatment process utilizing floccula- 
tion followed by filtration through a support 
material has been patented. Flocculants are ap- 
plied to the effluent in the first stage of treatment. 
The waste water is then passed through a gravity 
filter for the removal of suspended solids. The 
gravity filter consists of an apparatus containing a 
textile support and the separated solids. The 
process has proven effective in reducing the BOD 
and removing up to 20,000 mg/liter of COD from 
the effluent. The treatment has been shown to be 
an effective initial separation step in the 
processing of cesspool and sludge collector ef- 
fluents. This preliminary separartion process is 
purported to be less expensive, more adaptable, 
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and less time consuming than conventional separa- 
tion techniques. (Lisk-FIRL) 
W78-05834 


AEROBIC SEWAGE TREATMENT SYSTEM. 
Australian Patent 487,544. Issued October 27, 
1977. The Australian Official Journal of Patents, 


Trade Marks, and Designs, Vol 47, No 40, p 3642, 
October, 1977. 


Descriptors: *Acration, “*Aerobic treatment, 
*Patents, ‘*Activated sludge, *Design data, 
Scwage treatment, Waste water treatment, Waste 
water disposal, Equipment. 


A patent has becn issued for a divided aeration 
tank which provides automatic sewage treatment 
with low maintainance for individual domestic use. 
The unit employs an aeration tank with a per- 
forated divider forming two aeration chambers. 
Raw scwage enters the first aeration chamber 
through an inlet and passes into the second aera- 
tion chamber. An airlift pump in the second 
chamber continuously pumps scwage and waste 
water into a separate tank for settling and main- 
tains a constant level of fluid just below the 
sewage inlet. Liquid level maintenance by the air- 
lift pump enables the aeration tank to withstand 
shock hydraulic loads. The separate settling tank is 
equipped with several settling acceleration plates, 
slanted in the direction of the aeration tank, which 
transfer effluent to a filter bed. (Lisk-FIRL) 
W78-05835 


HORIZONTAL AXIS AERATING ROTOR FOR 
WASTE WATER TREATMENT--USES 
POLYGONAL ROTOR NODULES WITH AN- 
GLED BEATER BLADES. 

French Patent FR-2344-503. Issued November 18, 
1977. Derwent French Patents Abstracts, Vol A, 
No 2, p 3-4, February, 1978. 


Descriptors: ‘*Activated sludge, *Rotors, 
*Aeration, *Oxygenation, *Patents, Biological 
treatment, Design data, Equipment, Waste water 
treatment, Municipal wastes. 


A waste water aeration system with modular 
polygonal rotors and angled beater blades has been 
patented. Polygonal end plates forming coaxial 
modules are attached to a horizontal rotary shaft. 
The corresponding end plates are connected by 
flat stringer plates equipped with beater blades 
along the outer edges. The beater blades are all 
positioned at the same angle with respect to the ro- 
tary shaft’s axis. Sub dules are fitted 
with increasingly angled beater blades, with incre- 
ments of 15 degrees for each successive module. 
The maximum angle of the beater blades should be 
no more than 60 degrees. The hexagonal side 
plates are bent toward the center of the module. 
As the rotary shaft turns the module, the beater 
blades along the stringer plates mix the waste 
water. The water is oxygenated by the rotating 
beater blades as it passes through the biological 
treatment tank. It is suggested that beater blades 
are more easily installed on the flat surface of a 
polygonal rotor. (Lisk-FIRL) 

W78-05836 





SEWAGE SETTLING TANK WITH FLOATING 
SIPHON SYSTEM--HAS BAFFLES FORMING 
CLEAR WATER ZONE ABOVE TUBE SET- 
TLERS. 

French Patent FR-2344-502. Issued November 18, 
1977. Derwent French Patent Abstracts, Vol A, 
No 2, p3, February, 1978. 


Descriptors: *Settling basins, *Water purification, 
*Sludge treatment, *Siphons, *Patents, Con- 
veyance structures, Design data, Equipment, 
Waste water treatment, Sludge disposal, Separa- 
tion techniques, Municipal wastes. 
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A patent has been issued for a waste water settling 
system which produces clarified water and 
siphons off settled sludge. Th settling tank con- 
tains two or more banks of tube settlers located on 
a horizontal plane near the tank’s bottom. Baffles, 
containing scaled floating carriage openings at one 
end, extend vertically from rhe settler banks to 
form a clarified water area. Water levels are main- 
tained by outlets in the clear water zone. A siphon, 
supported by the foating carriage, extends 
hameoutally Cerween the settlers and removes 
sludge through inlets located on lateral branches. 
Untreated liquid is prevented by a seal from flow- 
ing through the carriage inlet in the baffle and into 
the clarified water zone. The clear liquid is 
removed through outlets located near the settling 
banks. (Lisk-FIRL) 

W78-05837 


ACTIVATED SLUDGE EFFLUENT TREAT- 
MENT--WITH EJECTOR AERAT- 
ING/EFFLUENT CIRCULATING SYSTEM IN A 
TREATMENT TRENCH. 

German Patent DS-2404-289. Issued December, 
29, 1977. Derwent German Patents Abstracts, Vol. 
A, No. 2, p3, February, 1978. 


Descriptors: ‘*Activated sludge, ‘Aeration, 
*Patents, *Sludge treatment, *Bubbles, Gases, 
Pressure, Design data, Equipment, Waste water 
treatment, Municipal wastes. 


An effluent aeration and circulation tank to be 
used during activated sludge treatment of waste 
water has been patented. Gas-injec ting aeration 
nozzles are mounted near the bottom of the ac- 
tivated sludge tank. A gas-fluid mixture is injected 
into the sewage sludge at an impulse density of 3-5 
kilopascals to produce a sludge impulse density of 
90-500 pascals. The gas-liquid injection nozzles are 
positioned asymmetrically with respect to the 
tank’s cross section. This causes the activated 
sewage sludge to flow in a closed horizontal circuit 
within the tank. The columns of rising bubbles are 
rotated by the injected gas-fluid mixture. This mo- 
tion prevents the settling of the activated sludge 
within the system during treatment. (Lisk-FIRL) 
W78-05838 


AEROBIC BIOLOGICAL PURIFICATION OF 
POLLUTED EFFLUENT--BY DISSOLVING OX- 


YGEN AT PROGRESSIVELY INCREASING 
LIQUID PRESSURE. 
Netherlands Patent NL-7706-126. Issued 


December 12, 1977. Derwent Netherlands Patents 
Report, Vol. A, No. 1, p2, February, 1978. 


Descriptors: *Biological treatment, *Aeration, 
*Water pressure, *Patents, *Oxygenation, Waste 
water treatment, Design data, Equipment, Ac- 
tivated sludge, Municipal wastes. 


A patent has been issued for a compact waste 
water aeration process using compression and 
decompression coils for increased oxygenation 
during biological treatment. The compression coil 
is a flat, spiral pipe which rotates about a vertical 
axis. Waste water is introduced into the center of 
the coil and the force of rotation draws the liquid 
towards the periphery of the coil. The pressure of 
the liquid increases to a maximum at the periphery 
of the coil; oxygen-bearing air is injected to the 
liquid as it passes through the coil. This coil also 
rotates around a vertical axis, preferably attached 
to the same drive shaft and rotating coaxially with 
the compression coil. The liquid passes from the 
outside of the decompression coil. The liquid 
passes from the outside of the decompression coil 
towards its interior axis, decreasing in pressure as 
it approaches the central outlet. A portion of 
liquid-entrained sludge is removed from _ the 
decompression coil before it passes through the 
outlet and is returned to the compression coil. The 
purified liquid from the decompression coil is 


passed through a degassing device before 
discharge. (Lisk-FIRL) 
W78-05839 








BAND PRESSURE FILTER FOR DEHYDRAT- 
ING WASTE WATER SLUDGE ETC.--HAS 
POWER CYLINDER BAND TENSIONING TO 
COMPENSATE FOR CAKE THICKNESS 
VARIATION. 

Netherlands Patent NL-7705-632. Issued 
December 13, 1977. Derwent Netherlands Patents 
Report, Vol. A, No. 1, p 2, February, 1978. 


Descriptors: *Dewatering, *Sludge treatment, 
*Hydraulic structures, *Patents, ‘Filtration, 
Separation techniques, Design data, Equipment, 
Dehydration, Waste water treatment, Sludge 
disposal, Municipal wastes. 


A patent has been issued for a pressurized sludge 
filtration and dewatering system. A set of filter 
bands is positioned on a series of rollers which 
rotate in alternate directions. The sequential rol- 
lers have diminishing diameters; the first roller has 
a diameter five times greater than that of the next 
two rollers and twice that of the fourth and fifth 
rollers. The rollers, which are positioned to hold 
the filter bands in tension, arc mounted on pivot- 
ing arms whose axes are rotated by power cylin- 
ders. The cylinders are provided with actuating 
liquid at a pressure equal to the pressure of the 
tension rollers. The sludge is dewatered as it is 
passed between the bands and the rollers. As the 
bands rotate around the rollers, one band acts as a 
filtering device while the other applies pressure. 
Since the bands remain taut, sludges of differing 
thicknesses arc allowed to pass between the bands 
for dewatering. (Lisk-FIRL) 

W78-05840 


BIOLOGICAL EFFLUENT PURIFICATION 
AND CLARIFICATION EQUIPMENT--WITH 
AERATORS, FLOTATORS AND SCRAPER 
CONVEYOR TO REMOVE ' ACTIVATED 
SLUDGE WHICH IS THICKENED. 

Soviet Patent SU-548-574. Issued March 14, 1977. 
Derwent Soviet Inventions Illustrated, Vol. 8, No. 
1, p3, February, 1978. 1 fig. 


Descriptors: ‘Activated sludge, ‘*Patents, 
*Aeration, *Flotation, *Sludge treatment, Design 
data, Sludge digestion, Biological treatment, 
Separation techniques, Waste water treatment, 
Municipal wastes. 


A patent for a biological treatment unit with an ac- 
tivated sludge removal and thickening system is 
presented. Effluent is drawn through an intake 
pipe into the activated sludge tank where it is 
mixed by automatic intake aerators. Flotators, 
located in the bottom of the tank, separate the ac- 
tivated sludge by injecting it with air bubbles 
which rise to the surface as the liquid passes 
through the distribution system. The clarified 
liquid is transferred to a trough where it overflows 
into an intermediate collection tank. Partial recir- 
culation of the clarified liquid is accomplished by a 
pump; the remainder of the water passes through 
outlets for further processing. A scraper 
mechanism removes the excess activated sludge 
and thickens it before transferring the sludge into 
gulleys for removal to additional treatment 
processes. The activated sludge is thickened by 
hollow, cylindrical elements located above the 
flotators. (Lisk-FIRL) 

W78-05841 


WASTE WATER FLAME DECONTAMINA- 
TION--BY DIVIDING HIGH TEMPERATURE 
COMBUSTION PRODUCTS INTO NUMBER OF 
STREAMS CORRESPONDING TO NUMBER OF 
CONTROL STAGES. 

For primary bibliographic entry see Field SE. 
W78-05842 


WASTEWATER PLANT HAS AN EYE ON THE 
FUTURE, 

Raleigh Pollution Control Office, NC. 

W. P. Cannon. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


Water and Wastes Engineering, Vol 14, No 12, p 
20-26, December, 1977. | fig. 


Descriptors: *Waste water treatment, *Treatment 
facilities, *Sludge treatment, *Aeration, *North 
Carolina, Sewage treatment, Tertiary treatment, 
Carbon filters, Chlorination, Municipal wastes, 
Sanitary engincering, Settling basins, Filtration, 
Pumps. - 


The operation of the recently completed waste 
water treatment facility in Raleigh, North 
Carolina, is examined. The 30 mgd operation was 
designed to provide waste water treatment for 
Raleigh’s iacreasing population through the year 
2020 with provisions for expansion to a capacity of 
100 mgd. race primary treatment the raw waste 
water ‘ pumped through coarse bar screens where 
solids are removed for transport to a sanitary land- 
fill. The first part of secondary treatment includes 
aeration, followed by secondary settling in earthen 
basins equipped with drains for transfer of influent 
to other treatment units. Settled waste water then 
flows to the return sludge screw pump station and 
onto secondary clarifiers. A Parshall flume at the 
return sludge metering station monitors the return 
flow. Sludge treatment is accomplished by aerobic 
digesters, sludge thickeners, dewatering, sludge 
treatment is accomplished by aerobic degesters, 
sludge thickeners, dewatering, and sludge oxida- 
tion. Secondary effluent is processed through au- 
tomatically backwashed tertiary filters at a rate of 
3-7.5 gal/sq ft/min. The backwash rate is 5-22.5 
gal/sq ft/min. Effluent is polished by filtration 
through layers of anthracite coal, sand, and gravel. 
Chlorination is accomplished by: three chlorina- 
tors, each with a capacity of 8000 Ibs chlorine 
gas/24 hrs; three electrical chlorine evaporators; 
and a chlorine residual analyzer. The plant con- 
sists of an administration and laboratory building, 
a filter building, and a sludge dewatering building. 
(Lisk-FIRL) 

W78-05843 


PERFORMANCE 
SLUDGE PLANT, 
Bombay Municipal Corp. wr Dadar Sewage 
Purification Plant. 

D. S. Joshi. 

Indian Journal of Environmental Health, Vol 19, 
No 3, p 238-243, 1977. 1 fig, 3 tab, 3 ref, 2 append. 


OF THE ACTIVATED 


Descriptors: ‘*Activated sludge, *Aeration, 
*Biochemical oxygen demand, *Suspended solids, 
*Treatment facilities, Sludge treatment, Sanitary 
engineering, Sewage treatment, Municipal wastes, 
Waste water disposal. 


Dadar Sewage Treatment Works in Bombay, 
India, has a total capacity of 20 mgd using the ac- 
tivated sludge process and trickling filters. Sewage 
receives primary treartment only. Suspended 
solids, BOD, and oxygen absorption in treated ef- 
fluent were measured over a two-year period after 
a renovation of the sewage treatment plant. The 
aeration system, site of the renovation, was 
changed by the replacement of 36 aeration cones 
by 24 cones installed in four rows. Each aeration 
cone runs on a six horsepower motor and the 24 
cones have the same flow capacity as the original 
36 cones. Return sludge pump capacities were in- 
creased to 60-65% from 30-35%. Suspended solids 
levels after primary treatment were reduced by 
64.6%, BOD was reduced by 32.4%, and four-hour 
potassium permanganate absorption by 41.4%. 
(Lisk-FIRL) 

W78-05844 


THIS PLANT MARRIES TWO WASTES, 

Wiley and Wilson, Inc., Lynchburg, VA. 

W. H. Clingenpeel. 

Water and Wastes Enginecring, Vol 14, No 12, p 
36-39, December, 1977. 2 fig. 


Descriptors: *Pulp wastes, Pulp and paper indus- 
try, “Municipal wastes, “Industrial wastes, 
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*Treatment facilities, *Virginia, Biochemical ox. 


Yast demand, Sludge treatment, Nitrogen, 


lorination, Waste water treatment. 


A Virginia waste treatment plant has been 
redesigned to treat both municipal and industrial 
wastes. Mead Corporation’s Paperboard Mill in 
Virginia underwent processing modifications that 





included elimination of pulping, recycling of | 


paper, and recycling of process water. Lynchburg, 
Virginia’s waste treatment facility was upgraded 
from an ry -mgd primary capacity to a 22-mgd 
treat t capacity plant. The Mead 
waste water flow was estimated at 3.0 mgd witha 
BOD of 14,000 Ibs/day. Because treatment of the 
combined primary sludges was found to be inef- 
fective, primary settling and disposal of the 
domestic and industrial sludges were conducted 
separately. Two variable speed pumps and two 
constant speed pumps, each with a 15 mgd capaci- 
ty, convey the raw sewage through a Parshall 
flume to the primary clarifiers. The sludge removal 
clarifiers were installed to supplement the two ex- 
isting clarifiers. A second chlorine tank, a wet air 
oxidation system, and two sludge dewatering cen- 
trifuges were also added to the treatment plant. An 
ammoniator was added to compensate for the 
nitrogen deficiency of the industrial flow. The 
chlorinators and evaporators, with a 
Ibs/day capacity, supply high-pressure process 
water to the plant via a non-potable water pumping 
station. (Lisk-FIRL) 
W78-05845 





AEROBIC SLUDGE DIGESTION AT COLD 
TEMPERATURES, 


British Columbia Univ., Vancouver. Dept. of Civil | 


Engineering. 

D. S. Mavinic, and D. A. Koers. 

Canadian Journal of Civil Engineering, Vol 4, No 
4, p 445-454, December, 1977. 8 fig, 1 tab, 17 ref. 


Descriptors: *Aerobic treatment, *Activated 
sludge, *Suspended solids, *Temperature, 
*Biochemical oxygen demand, Sludge digestion, 
Sludge treatment, Municipal waste, Waste water 
treatment. 


The effects of low temperature on the aerobic 
digestion of activated sludge were examined. 
Three digester operations, continuous feed, daily 
fill, and batch aeration, were compared using six 
sludge ages. Lower temperatures and decreased 
sludge age were observed to decrease the volatile 
suspended solids removal rates. A similar reduc- 
tion in volatile suspended solids removal occurred 
in the continuous and semi-continuous feed 
digesters operated at 20C and 10C. At SC, the 
volatile suspended solids reduction was greater 


RR 


16,000 | 





under semi-continuous operation than in the con- | 


tinuous flow mode for all sludge ages tested. Batch 


aeration exhibited a high degree of volatile | 


suspended solids removal at 20C when compared | 


to continuous flow operation at the same tempera- 


ture, although the reverse proved true at 10C. | 
Batch aeration and semi-continuous flow opera: _ 
tions at SC showed similar reduction rates. | 
Volatile suspended solids removal was signifi- — 


cantly decreased in laboratory experiments and 


studies at two treatment plants when the value of | 


the product of sludge age and temperature ex- 
ceeded 250. Oxygen uptake rates and BOD levels 
were also significantly affected by sludge age and 
temperature. (Lisk-FIRL) 

W78-05846 


CHLORINE AND ACID CONDITIONING OF 
SLUDGE, 

California State Water Resources Control Board, 
Sacramento. 

W. H. Sukenik, P. H. King, and J. W. Olver. 
Journal of the Environmental Engineering Divi- 
sion, Proceeding of ASCE, Vol 103, No EE6, p 
1013-1020, December, 1977. 10 fig, 1 tab, 8 ref. 
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Descriptors: *Chlorine, *Chlorination, *Acidity, 
‘Filtration, *Chemical oxygen demand, Metals, 
Chromium, Copper, Zinc, Sodium compounds, 
Waste water treatment, Anaerobic digestion, 
Aerobic treatment, Municipal wastes. 


The effects of chlorine and acidity on the filtera- 
bility and release of organic matter and metals 
from primary sludge after chlorination were 
analyzed. Samples of raw primary, anaerobically- 
digested, and aerobically-digested sludge were 
treated with 500, 700, and 1,000 mg/liter sodium 
hypochlorite. The pH was varied from 3 to 7 with 
applications of sulfuric acid or sodium hydroxide. 
Observations were made on the specific resistence 
to filtration, COD levels, and the release of 
chromium, copper, and zinc after chlorine and 
acid treatment. Filterability of raw primary sludge 
improved slightly with the addition of 500 mg/liter 
diprisa at pH 3 and 700 mg/liter chlorine at pH 4. 
A significant decrease in filterability was observed 
at pH 5-7 with low chlorine additions, while the 
lowest sludge filterability occurred with the 100 
mg/liter chlorine treatment. A decrease in pH 
slightly improved the filterability of ancrobically 
digested sludge, although overall filterability was 
unaffected by chlorine or acid treatment. Aerobi- 
cally treated sludge demonstrated substantial in- 
creases in filterability after acid treatment alone. 
Filtrate COD after chlorine oxdiation increased in 
raw sludge at pH 4, increased in anacrobic sludge 
as the pH was lowered, and increased in aerobic 
sludge with higher chlorine doses. The release of 
zinc, copper, and chromium increased for raw and 
anaerobic sludge after chloride treatment at low 
pH. (Lisk-FIRL) 

W78-05847 


EFFECTIVE PHOSPHORUS REMOVAL BY AD- 
DING ALUM TO SEPTIC TANK, 

Ontario Ministry of the Environment, Toronto. 

M. Brandes. 

Journal Water Pollution Control Federation, Vol 
49, No 11, p 2285-2296, November, 1977. 6 fig, 4 
tab, 29 ref. 


Descriptors: *Phosphorus, *Biochemical oxygen 
demand, *Aluminum, *Septic tanks, *Domestic 
wastes, Sewage treatment, Separation techniques, 
Waste disposal, Iron, Sulfates, Sewage effluents, 
Waste water treatment. 


Significant removal of phosphorus and other con- 
taminants from septic tank effluent was achieved 
by the addition of aluminum sulfate to septic 
wastes. Additions of 430 mg/liter of alum were 
made for each toilet flush in a three-person re- 
sidence in Ontario, Canada. Samples of septic tank 
effluent and sludge were taken before and after 
alum application. The amount of soluble 
phosphorus contained in the effluent was reduced 
by 99.2%. The addition of 246.8 mg/liter of alum to 
the waste resulted in 84.9% phosphorus retention 
in the sludge with 15.1% released in the effluent. 
With the same alum application, total coliform 
levels in the effluent were reduced by 35% and 
fecal coliforms were reduced by 80%. Further 
total coliform and fecal coliform removal was 
achieved with the addition of 430 mg/liter of alum. 
Ninety per cent of the aluminum content was 
retained in the sludge while a 19% increase in iron 
in the sludge was realized with the alum treatment. 
Sludge retention of sodium, potassium, chlorides, 
and sulfates increased, while sulfate concentra- 
tions in septic effluent also increased with alum 
addition. The average 53.3% BOD removal with 
246.8 mg/liter of alum did not significantly im- 
prove with greater alum doses. The alum treatment 
tesulted in a higher sludge precipitation rate. 
{Lisk-FIRL) 

W78-05849 


SEWAGE PLANT SHOWS OFF FANCY FORM- 
WORK. 

Enginecring News-Record, Vol 200, No 3, p 52-53, 
January, 1978. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


Descriptors: *Activated sludge, *Aeration, 
*Biochemical oxygen demand, *Oxygenation, 
*Storm water, Overflow, Food processing indus- 
try, Municipal wastes, Treatment facilities, 
California, Waste water treatment, Sludge treat- 
ment. 


A new 300-mgd activated sludge treatment is cur- 
rently being constructed for the Sacramento Coun- 
ty, California area to replace the present 25-mgd 
plant. The completed treatment system, costing an 
estimated $395 million, will consist of seven pump- 
ing stations, 75 miles of interceptor sewers, and 
the advanced secondary treatment plant. Five ex- 
isting digesters will be modified for incorporation 
into facility; aeration and settlement facilities will 
be converted to chemical handling facilities. Storm 
water overflow will be controlled by the present 
treatment plant which will be converted to a 60- 
mgd capacity and backed up by a 21,000,000-gal 
holding lagoon for excess flow. Acration will be 
accomplished by a submerged, revolving, conical 
agitator using high purity oxygen. This type of ac- 
tivated sludge process is considered more effec- 
tive in controlling BOD of food processing wastes 
and other organic industrial discharges. Aeration 
tanks up to 32 feet deep can be used in this system; 
all facilities wiil be enclosed to prevent odor emis- 
sions. The treatment facility is expected to reduce 
BOD by 92% and suspended solids by 88%. (Lisk- 
FIRL) 

W78-05850 


FROM WASTEWATER TO RESOURCE IN ST. 
PETERSBURG, FLORIDA, 

L. A. Dove. 

Resource Recovery and Conservation, Vol 2, No 
4, p 329-336, November, 1977. 9 fig, 3 tab, 8 ref. 


Descriptors: *Return flow, *Filtration, 
*Recirculated water, ‘Tertiary treatment, 
*Chlorination, Sewage treatment, Potable water, 
Reclaimed water, Water purification, Irrigation, 
Injection wells, Municipal wastes, Waste water 
treatment, Treatment facilities, Florida. 


A zero-discharge waste water treatment system 
currently under construction in St. Petersburg, 
Florida, is described. The system was designed to 
furnish irrigation and drinking water to an area 
surrounded by polluted salt-water bays and with a 
limited fresh water supply. Designs for the system, 
the first regional recycling operation of its kind in 
the country, involve the expansion of the four ex- 
isting secondary treatment plants in St. Petersburg 
to an increased combined capacity of 340,000 cu 
m/day. One plant that has undergone modification 
and expansion has been able to remove 90% of the 
BOD and suspended solids from the effluent. A 
tertiary treatment plant provides multi-media fil- 
tration, alum feed at 6.0-7.5 mg/liter as a filter aid, 
flash chlorination, and chlorine injection in a 
38,000-cu m retention pond. The effluent produced 
is of potable quality at 1-2 JTU with 1.0-1.5 
mg/liter of residual chlorine after 30 minutes, and 
0.2/100 ml or less coliform count. Treated water is 
transported via a master pumping station to a 22.5- 
km distribution system for irrigation. During rainy 
seasons and other periods when irrigation is un- 
necessary, the treated water is pumped to a deep 
injection well system with a capacity of 76,000 cu 
m/day. Nutrients useful in irrigation are retained in 
the treated effluent. The treatment process will 
provide 40% of the potable water demand for area 
irrigation. (Lisk-FIRL) 

W78-05851 


INFLUENCE OF TEMPERATURE ON THE 
PERFORMANCE OF SEPTIC TANK SYSTEMS, 
ADI Ltd., Frederiction (New Brunswick). 

T. Viraraghavan. 

Water, Air, and Soil Pollution, Vol 7, No 1, p 103- 
110, January, 1977. 2 fig, 1 tab, 13 ref. 


Descriptors: *Septic tanks, ‘*Tile drainage, 
*Domestic wastes, *Biochemical oxygen demand, 
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*Phosphate, Temperature, Drainage systems, 
Sewers, Waste water disposal, Treatment facili- 
ties. 


The impact of air, liquid, and soil temperatures on 
the efficiency of septic tank and subsurface tile 
field operations was studied. Temperature 
readings were recorded at a northern Canadian site 
over the period of more than a year in a tile field 
and three soil depths, in the septic tank and the 
surrounding soil, and in the air. Mean monthly air 
temperatures ranged -11.7-23.7C; the temperature 
of the sewage in the septic tank never dropped 
below 15.8C and never exceeded 21.5C. Tempera- 
tures inside the tile field ranged 3.3-18.7C; the 
nearby soil temperatures usually exceeded those 
of the air. Physical adsorption, especially of 
phosphates, increased as the temperature 
decreased. Reduction of BOD at a depth of 1.37 m 
ranged from a high of approximately 90% at less 
than SC to a low of 50% between 10-15C. The 
sewage effluent temperature was maintained 
above freezing by hot water discharged into the 
system. System efficiences during the summer 
months were higher, ranging 75-85%. (Lisk-FIRL) 
W78-05852 


MOBILE DIESELS STAND-BY AT SEWAGE 
PUMPING STATIONS. 

For primary bibliographic entry see Field 8C. 
W78-05855 


LONG-TERM PERFORMANCE OF A COUPLED 
TRICKLING FILTER-ACTIVATED SLUDGE 
PLANT, 

Brown and Caldwell, Walnut Creek, CA. 

R. J. Stenquist, D. S. Parker, W. E. Loftin, and R. 
C. Brenner. 

Journal Water Pollution Control Federation, Vol. 
49, No. 1, p 2265-2284, November, 1977. 15 fig, 10 
tab, 8 ref. 


Descriptors: *Activated sludge, *Trickling filters, 
*Operation and maintenance, *Treatment facili- 
ties, *Design data, Municipal wastes, Sewage 
treatment, Waste water treatment. 


The upgrading of the Livermore Water Reclama- 
tion Plant in Livermore, California, and its opera- 
tion and performance from its startup in early 1967 
through its seventh full year of operation in 1974 
are reviewed. The expansion involved increased 
influent and primary effluent pumping capacity, 
addition of a secondary trickling filter, conversion 
of the existing secondary sedimentation tank to a 
primary tank, and increased disinfection capacity. 
Use of the coupled trickling filter-activated sludge 
process has resulted in the consistent production 
of an effluent low in BOD, suspended solids, am- 
monia, and coliform bacteria. Operational 
problems appeared to be correctable through 
newer design techniques. Plants of similar design 
have either been or are now being constructed in 
San Pablo and Lompoc, California, and in Corval- 
lis, Oregon. (Baker-FIRL) 

W78-05856 


TREATMENT OF THERMALLY-CONDI- 
TIONED SLUDGE LIQUORS, 

Eidgenoessische Anstalt fuer Wasserversorgung, 
Abwasserreinigung und Gewaesserschutz, Zurich 
(Switzerland). 

U. Loll. 

Water Research, Vol. 11, No. 10, p 869-872, 1977. 
3 fig, 2 tab, 12 ref. 


Descriptors: *Heat treatment, *Sludge treatment, 
*Biological treatment, *Dewatering, *Aeration, 
Sewage treatment, Chemical oxygen demand, 
Biochemical oxygen demand, Filtration, Design 
data, Waste water treatment. 


Studies on the aerobic-thermophilic purification of 
undiluted filter effluents are described. The highly 
concentrated substrates from the dewatering of 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D— Waste Treatment Processes 


thermally-conditioned sludges were biologically 
treated with aerobic-thermophilic — in 
batch and continuous systems. Process per- 
formance was assessed according to reductions in 
COD, BOD, total organic carbon, and volatile 
solids. Temperature, pH, total phosphorus, and 
ammonia-nitrogen were also measured. The stu- 
dies indicated that reductions in COD of up to 71% 
and in BOD of up to 96% were possible. Exother- 
mal processes in the reactor resulted in an effluent 
temperature of about 25 C, compared to an in- 
fluent temperature of about 17-18 C. (Baker-FIRL) 
W78-05857 


HYACINTHS FOR WASTEWATER TREAT- 
MENT, 

J. Joseph. 

Plumbing Engineer, Vol. 5, No. 6, p 14-16, 
November-December, 1977. 

Descriptors: *Water hyacinth, *Biological treat- 
ment, ‘*Absorption, ‘Treatment facilities, 
*Sewerage, Sewage treatment, Lagoons, Installa- 
tion costs, Operating costs, Municipal wastes, 
Waste water treatment. 


The use of water hyacinths has been proposed as a 
low-cost means of waste water treatment. Water 
hyacinths absorb contaminants from water which 
can be recovered upon harvesting. The harvested 
plants can be used as supplemental animal feed or 
converted into methane and fertilizer by compost- 
ing. Results from a test facility in Orange Grove, 
Mississippi, using hyacinths to treat raw sewage 
from a community of 5000 residents indicate that 
water hyacinths can be used for final polishing to 
produce effluent of a quality which complies with 
advanced waste water treatment standards. A 
treatment facility designed to use water hyacinths 
generally consists of treatment lagoons and aera- 
tion, filtration, and plumbing equipment. Costs for 
operation and maintenance are generally low. 
Waste water is first held in an aerated basin for a 
two-week period to allow bacterial consumption of 
the waste water organics. The final filtration 
lagoon, planted with water hyacinths, can usually 
be smaller than the aeration basin because of its 
higher efficiency. The water hyacinth lagoon at 
Orange Grove, Mississippi, effectively reduces 
the concentration of suspended solids in effluent 
by 63-80% and nitrogen by about 60%. (Snyder- 
FIRL) 

W78-05858 


LOW-FLOW WASTEWATER TREATMENT. 
Rain, Vol. 4, No. 3, p 6-7, December, 1977. 7 fig. 


Descriptors: *Domestic wastes, *Treatment facili- 
ties, *Low flow, *Sewage treatment, *Ultimate 
disposal, Volume, Filters, Fertilization, Sewerage, 
Suspended solids, Seepage, Municipal wastes, 
Waste water treatment, Waste water disposal. 


A simple treatment system for low volumes of 
waste water with few suspended solids is based on 
the use of a 30-gal garbage can as a settling tank to 
trap floatables which would clog the seepage pit. 
When floatables and grease appear in a 5-gal 
plastic bucket used as a check tank, the settling 
tank should be emptied and the contents buried. A 
sand filter made from a 55-gal drum can be used to 
treat 25-50 gal of greywater per day. Because sand 
filters may fail if continually saturated, the al- 
ternate use of two filters is recommended. One 
direct surface application system is designed to 
retain urine and greywater in a 55-gal drum for use 
as irrigation water with a fertilizer value. The end 
of the hose carrying the waste water to the garden 
is covered by a cloth bag for retention of large par- 
ticles. Systems have been designed for treating 20- 
50 gal to greywater daily using tar-covered, 55-gal 
drums. The leach line for one such system uses a 
“V’ made of redwood or cedar instead of plastic or 
tile pipe. A system for reusing greywater is 
designed to send all sew. directly to the sewer 
when a valve is closed and to a holding tank when 
the valve is open. (Snyder-FIRL) 


W78-05859 


WASTING WATER. 
Rain, Vol. 4, No. 3, p 4-5, December, 1977. 1 fig. 


Descriptors: *Domestic wastes, *Treatment facili- 
ties, *Water conservation, *Organic wastes, 
*Sewage treatment, Water consumption, Stan- 
dards, Sewerage, Installation, Municipal wastes, 
Waste water treatment, Waste water disposal. 


Separate treatment of toilet wastes and kitchen 
garbage of composting can reduce the extent of 
treatment required for the remaining greywater. 
Separate treatment and water-conserving mea- 
sures can reduce domestic waste water treatment 
needs sufficiently to allow the use of simple treat- 
ment systems installed and maintained by the 
homeowner. These simple systems can cost much 
less than central septic-leach systems. They typi- 
cally return water to the water table in small doses. 
Their disadvantages are generally related to the 
lack of experience and inad dards. 
Because construction standards \ vary widely and 
have a poor compliance record, regulatory agen- 
cies are usually reluctant to accept these systems. 
Treatment requirements for greywater are 
generally dependent upon the waste water volume, 
its strength, and the intent for reuse. It is very dif- 
ficult to determine the nature of health hazards as- 
sociated with greywater treatment. (Snyder-FIRL) 
W78-05860 





TRENDS EMERGE, BUT SOLAR DESIGN OP- 
TIONS STILL OPEN, 

Modern Metals, Chicago, IL. 

For primary bibliographic entry see Field 8C. 
W78-05861 


SANITARY DISTRICT SOLVES SLUDGE 
REMOVAL PROBLEM. 

For primary bibliographic entry see Field 5G. 
W78-05862 


DOMESTIC WASTEWATER RECYCLING. 
Engineering News-Record, Vol. 199, No. 20, p 54, 
November, 1977. 


Descriptors: *Domestic wastes, *Treatment facili- 
ties, *Recycling, Equipment, *Water purification, 
Water reuse, Biological treatment, Analytical 
techniques, Demineralization, Filtration, Oxida- 
tion, Adsorption, Waste water(Pollution), Waste 
water treatment, Waste water disposal. 


Purecycle, of Boulder, Colorado, has developed a 
5-step process for purifying domestic waste water 
for recycling. The recycling module is controlled 
and monitored by sensors connected to a 
microprocessor. The recycling module would be 
installed outside the house and connected with ex- 
isting plumbing. It’s size is approximately that of a 
compact car, and its costs will be comparable to 
those of conventional systems. Household waste 
water enters a biological reactor for the oxidation 
of organics; solids are removed by settling. The 
water then enters a filtration system and an or- 
ganic adsorption unit, followed by a demineralizer 
and sterilizer. The microprocessor monitors the 
system for malfunctions. According to the manu- 
facturer, tests have indicated that the system can 
produce a constant and safe recycled water supply 
at reasonable cost. (Snyder-FIRL) 


W78-05864 
CHEMICAL INTERACTION IN PARTICAL 
SEPARATION, 


Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). 

Stumm. 
Environmental Science and Technology, Vol. 11, 
No. 12, p 1066-1070, 1977. 8 fig, 8 ref. 
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Descriptors: 
precipitation, 
potential, Colloids 
treatment, Suspended 
Phosphates. 


*Separation techniques, 


*Chemical 
Pog nrg *Adsorption, *Zeta 


ater treatment, Waste water 


solids, | Phosphorus, 


Chemical interaction in particle separation is 
discussed with respect to solution variables which 
may influence the charge of colloidal surfaces, 
The specific adsorption of Mg(+ +), H(+), heavy 
metals, and anions such as SO4(--), HPO4(--), SiO, 
OH3(-), and OH(-) onto hydrous oxides of Si, 
Al(+3), and Fe(+3) is examined with respect to 
the resultant electric charge on the particle sur- 
face. The relative efficiencies of particle aggrcga- 
tion in coagulation and particle removal in filtra- 
tion are compared for natural systems and waste 
water treatment processes. Mechanisms of 
phosphate removal during sewage treatment by 
precipitation with Fe(+3) or Al(+3) salts are 
discussed. (Baker-FIRL) 

W78-05865 


FILTER TOWERS AND DISTRIBUTORS FOR 


LLANDYRNOG SEWAGE TREATMENT 
WORKS. 

Industrial and Metallurgical Equipment Ltd, 
Croydon (England). 


Water Service, Vol. 81, No. 979, p 565, Sep- 
tember, 1977. | fig. 

Descriptors: *Treatment facilities, *Filters, 
*Biochemical oxygen demand, *Porous media, 
Equipment, Municipal wastes, Industrial wastes, 
Waste water treatment. 


The use of two filter towers and four motorized 
Carlton distributors at the Llandyrnog sewage 
treatment works in Scotland is described. The dis- 
tributors were designed to provide a 60% reduc- 
tion in BOD by ADF treatment over Flocor filter 
media. Two thirds of the influent BOD is con- 
tributed by creamery waste and one third by 
domestic sewage. The initial raw sewage inflow is 
screened to remove extraneous matter and grit. 
Pumps are then employed to feed the liquor to the 
filter tower distributors. The liquor percolates 
through Flocor media prior to sedimentation. Cor- 
rosion-ressitant stainless steel distributing arms 
are design features fo the machines. The mo- 
torized Carlton distributors are used for secondary 
filtration operations on a 19.5-m diam and a 23.35- 
m diam filter bed. An important feature in the 
design is the frictionless liquid seal, achieved by 
immersing the open ends of the pending siphons in 
the liquid remaining at the bottom of the revolving 
tank. (Baker-FIRL) 

W78-05866 


CHLORINATION AND OZONATION _IN 
WATER AND WASTEWATER TREATMENT, 
Pennsylvania Univ., Philadelphia. Dept. of Civil 
and Urban Engineering. 

For primary bibliographic entry see Field SF. 
W78-05867 


SLUDGE DEHYDRATION BY MEANS OF 


CHAMBER FILTER PRESS 
(SLAMAVVANNING MED KAMMERFILTER- 
PRESSER), 

J.O. From 


Teknisk Ukeblad, Vol. 124, No. 5, p 42-44, Oc- 
tober, 1977. 2 fig. 


Descriptors: *Dewatcring, *Sludge treatment, 
*Filters, *Filtration, *Flocculation, Equipment, 
Design data, Polyelectrolytes, Lime, Sewage 
treatment, Waste water treatment. 


Principles, advantages, and experimental results 
on the use of chamber filter presses for dewatering 
sewage sludge are presented. Chamber filter 
presses have the advantage of being sturdy, simple 
to operate, and dependable. They do not require 
the use of synthetic polyelectrolytes for sludge 
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conditioning, although ferric chlroide and lime 
may be used in pretreatment. Sludge from 
physico-chemical waste water treatment plants 
can be dewatcred in chamber filter presses without 
liming. The filter cake, with a solids content of 30- 
40%, can be incinerated directly without further 
treatment. Experiments in Norway with chamber 
filter presses operated at a specific load ranging 
6-150 liters/sq m/hr produced a filter cake with a 
solids content ranging 26-35%. Residual solids on 
the filter cloth could be removed by treatment with 
hydrochloric acid. (Takacs-FIRL) 

W78-05868 


FILTERS FOR SCOTTISH SEWAGE PURIFICA- 
TION PLANT. 

Water Services, Vol. 81, No. 979, p 558, Sep- 
tember, 1977. 


Descriptors: *Filters, *Dewatering, *Sludge treat- 
ment, Equipment, *Municipal wastes, Industrial 
wastes, Treatment facilities, Filtration, Separation 
techniques, Sewage treatment, Waste water treat- 
ment. 


Two rotary drum vacuum filters, manufactured by 
Stockdale Enginecring Ltd of Rockbank, Mac- 
clesficld, Cheshire, England, are being used in 
Scotland to dewater a mixture of primary and 
secondary sludge at a waste water treatment plant 
which handics municipal wastes in addition to ef- 
flucnts from a distillery and a vegetable cannery. 
The sludge, which varies in pH from 4.0 to 11.0, is 
conditioned by the addition of a slurry of lime and 
aluminum chlorohydrate. After conditioning, the 
sludge is fed by gravity to two 300 sq ft Stockdale 
filters. The resulting filter cake containing about 
20% solids is discharged into skips for transport to 
alandfill. (Schulz-FIRL) 

W78-05869 


HAYLE VALLEY STW--BIGGEST IN CORN- 
WALL. 

Water Services, Vol 81, No 979, p 570-572, Sep- 
tember, 1977. 7 fig. 


Descriptors: Treatment facilities, *Design data, 
*Sewage treatment, *Filters, *Sludge treatment, 
Equipment, Sludge treatment, Municipal wastes, 
Waste water treatment. 


The Hayle valley sewage treatment plant in the 
West Cornwall area of England was designed to 
serve a summer population of 37,500 and a winter 
population of 19,000. Raw sewage is first screened 
and grit is removed by two 5 m-diam Pista grit 
traps. The sludge then undergoes primary settling 
in three 27 m-diam, 3.5 m-deep basins. Effluent 
from a local creamery, which the plant also treats, 
is pumped to a 230 cu m holding tank and then toa 
primary tower filter containing 1200 cu m of 
Flocor E. Two screw pumps transport the flow to 
primary humus tanks, secondary biological filters 
containing granite media, and secondary humus 
tanks, Sludges are treated with a polyelectrolyte 
and dewatered by two Manor-Guva tower presses. 
(Schulz-FIRL) 

W78-05870 


THE APPLICABILITY OF TRACER 

TECHNIQUES FOR STUDIES ON SEWAGE 

TREATMENT PROCESS DYNAMICS, 

Technical Research Center of Finland, Esbo. 

R. Kuoppamacki. 

International Journal of Applied Radiation and 

rs a Vol 28, No 10-11, p 833-837, 1977. 2 fig, 
ref. 


Descriptors: *Tracers, *Radioisotopes, *Tracking 
techniques, *Sewage treatment, Hydraulic proper- 
ties, Analytical techniques, Acration, Scttling 
basins, Sludge treatment, Treatment facilities, 
Municipal wastes. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


Radioactive isotopic tracers have been used to 
label particular elements, solid particles, and 
sludge for the examination of physical and chemi- 
cal processes occurring during waste water treat- 
ment. The dilution method, the total count 
method, and the total sample method have been 
used to measure flow rates in channels or conduits 
having unknown flow cross-sections. When the 
flow volume and the degree of mixing between 
two designated points can be determined, the trace 
pulse victory method is favored for measuring 
tube flows. Tracer techniques have been used to 
study sedimentation basin dynamics, to detect 
severe hydraulic malfunctions, and to compare 
sedimentation basin design efficiencies. Radioac- 
tive isotopic tracers have been used in the ac- 
tivated sludge process to determine the sludge 
recycling ratio, circulation time, and mixing 
requirements. Tracer methods have been 
developed for measuring the aeration capacity of 
an acration basin under actual process conditions. 
(Lisk-FIRL) 

W78-05872 


PARAMETER ESTIMATION FOR THE FIRST- 
ORDER BOD EQUATION USING NONLINEAR 
TECHNIQUES, 

Watcrloo Univ. (Ontario). Dept. of Civil Engineer- 


ing. 

T. W. Constable, and E. A. McBean. 

Canadian Journal of Civil Engineering, Vol 4, No 
4, p 462-470, December, 1977.7 fig, 5 tab, 14 ref. 


Descriptors: *Biochemical oxygen demand, 
*Waste water treatment, *Decomposing organic 
matter, *Oxygen demand, *Aerobic treatment, 
Treatment facilities, Municipal wastes, Bacteria, 
Waste water disposal. 


BOD parameters in waste water were calculated 
using two nonlinear techniques. The techniques 
were compared to other estimation methods by ap- 
plication of the techniques to raw sewage and pri- 
mary effluent from the Waterloo Pollution Control 
Plant in Ontario, Canada. The first technique used 
in estimating the parameters in first-order BOD 
equations was the Reilly discrete Bayesian 
technique. This method was preferred for calculat- 
ing BOD parameters in situations where there was 
a considerable amount of operating data and a 
relatively small amount of experimental data. The 
Reilly discrete Bayesian technique, which suc- 
cessfully incorporated prior data into the BOD 
parameter estimation method, was shown to be 
satisfactory when other simpler techniques 
produced inadequate results. The second method 
of estimating first-order BOD parameters was 
Marquardt’s nonlinear least-squares technique. 
This algorithm was found to produce results com- 
parable to the Bayesian method and to require less 
time for computer calculations. While Marquardt’s 
method was considered simpler and less expensive 
than the Bayesian technique, various problems, 
such as slow convergence, wide oscillations, and 
failure to converge, did occur. Two nonlinear 
techniques tested were considered better than the 
other techniques which had incorrect error struc- 
tures. (Lisk-FIRL) 

W78-05873 


FACTORS AFFECTING EFFLUENT QUALITY 
FROM FILL-AND-DRAW ACTIVATED 
SLUDGE REACTORS, 

Purdue Univ., Lafayette, IN. Environmental En- 
gineering Lab. 

G. T. Daigger, and C. P. L. Grady, Jr. 

Journal Water Pollution Control Federation, Vol 
49, No 12, p 2390-2396, December, 1977. | fig, 4 
tab, 12 ref. 


Descriptors: *Activated sludge, *Chemical oxygen 
demand, *Suspended solids, *Hydraulic systems, 
*Influent streams, Effluent streams, Biological 
treatment, Microbial degradation. Waste water 
treatment, Municipal wastes. 
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The concentration of soluble organic matter in ef- 
fluent treated by the activated sludge process was 
compared with the con. 2ntration of organic matter 
in waste water before treatment. The influence of 
hydraulic residence time on the quality of the ef- 
fluent was also observed. Experiments were con- 
ducted using plug-flow activated sludge reactors 
with influent lactose concentrations ranging from 
600-3 600 mg/liter. Hydraulic residence times were 
held constant at 46 hours with the fill-and-draw 
cycle occurring every 24 hours. Daily samples 
were analyzed for suspended solids, volatile 
suspended solids, pH, COD, and lactose. Soluble 
COD concentrations in the effluent were found to 
be directly related to the soluble COD content of 
the influent. This proportional influence of in- 
fluent concentration on effluent quality in a plug 
flow activated sludge system was found to be the 
same result as obtained in experiments with 
completely-mixed processes. Soluble COD in the 
effluent was produced by microbial action during 
the activated sludge process. It was concluded that 
the COD concentration of the influent determined 
the effluent quality, regardless of the hydraulic 
process, and that the activated sludge method not 
only used organic matter, but produced it as well. 
The effect of the hydraulic residence time on ef- 
fluent quality could not be determined. (Lisk- 
FIRL) 

W78-05875 


MEMBRANE SEPARATION PROCESS--PRIN- 
CIPLES, PRACTICE, A (D PROSPECTS, 
Aberdeen Univ. (Scotland). Dept. of Chemistry. 

P. Meares. 

Interdisciplinary Science Reviews, Vol 2, No 4, p 
327-336, 1977. 2 fig, 6 tab, 21 ref. 


Descriptors: *Membrane processes, *Separation 
techniques, *Electrodialysis, *Reverse osmosis, 
*Desalination processes, Ion exchange, Perm- 
selective membranes, Cation exchange, Anion 
exchange, Bonding, Gases, Membranes, Waste 
water treatment, Polymers, Pores, Permeability. 


Various membrane processes for separation at the 
molecular level and for desalination, hyperfiltra- 
tion, waste water treatment, and gas separation 
are discussed. Some polymers and rubber-like 
elastomers have varying molecular chain configu- 
rations which allow the pore size to change. Rigid 
polymers with crystalline molecular chains and 
pores less than five nanometers in diameter are 
formed by the combination of a cationic and an 
anionic polyelectrolyte or by combined solvent 
and non-solvent casting. These rigid polymers, 
which can become plasticized by large quantities 
of permeants, allow small molecules to penetrate 
the pores but exclude the macromolecules, making 
these membranes useful in dialysis and ultrafiltra- 
tion. The primary processes of desalination are 
reverse osmosis and filtration with gel membranes 
used in electrodialysis and piezodialysis. Hyperfil- 
tration with cellulose acetate membranes is effec- 
tive in desalination but could be improved by the 
development of less bulky polymer chains and 
hydrogen-bonding groups. Desalination through 
electrodialysis utilized cationic and anionic 
exchange resins and electric generation. Polariza- 
tion and organic fouling of the membranes inhibit 
the effectiveness of electrodialysis. Piezodialysis, 
regarded as the best method for desalination, util- 
izes ion and water flow coupling, and allows salt to 
permeate the membrane under pressure while 
water is absorbed. The most permeable polymer in 
use for separation of nitrogen and oxygen from 
gaseous products was found to be a dimethyl sil- 
icone membrane. While permeability was high in 
comparison with other membranes, selectivity was 
low. (Lisk-FIRL) 

W78-05877 


A MICRO-KJELDAHL TECHNIQUE FOR 
NITROGEN DETERMINATION IN WATER, 
WASTEWATER, AND SLUDGE, 

Butler, Fairman and Scufert, Inc., Carmel, IN. 
For primary bibliographic entry sce Field SA. 
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INFLUENCE OF ARTIFICIAL DRAINAGE ON 
PENETRATION OF COLIFORM BACTERIA 
FROM SEPTIC TANK EFFLUENTS INTO WET 
TILE DRAINED SOILS, 

Virginia Polytechnic Inst. and State 
Blacksburg. Dept. of Agronomy. 

For primary bibliographic entry see Field 5B. 
W78-05881 


Univ., 


PHOTOTROPHIC PURPLE AND GREEN BAC- 
TERIA IN A SEWAGE TREATMENT PLANT, 
Institut fuer Mikrobiologie der Gescllschaft fuer 
Strahlenund Umweltforschung mbH, Gocttingen, 
West Germany. 

E. Siefert, R. L. Irgens, and N. Pfenning. 

Applied and Environmental Microbiology, Vol. 
35, No. 1, p 38-44, January, 1978. 2 fig, 5 tab, 19 
ref. 


Descriptors: *Activated sludge, *Phototropism, 
*Sulfur bacteria, *Sewage bacteria, *Metabolism, 
Acrobic conditions, Anacrobic conditions, Light 
penctration, Anaerobic bacteria, Waste water 
treatment, Sampling, Analytical techniques, Mu- 
nicipal wastes. 


The content and metabolism of phototrophic bac- 
teria in waste water purification processes were in- 
vestigated in laboratory experiments with effluent 
from the Goettingen, West Germany, sewage 
treatment plant. Phototrophic bacteria were 
evident in every stage of the treatment process; 
the bacteria count was highest in sludge-bearing 
waste water. Colony counts of purple nonsulfur 
bacteria in all stages of waste treatment ranged 
100-650,000 colonics/ml of waste. Purple and 
green sulfur bacteria colony counts ranged 0- 
1,300/ml. The quantity of bacteriochlorophyll, 
synthesized by the purple nonsulfur bacteria, in 
activated sludge samples was found to be 5-10 
times higher than the calculated production for the 
bacteria colony count. It was concluded that 
phototrophic bacteria continue to grow in a 
reduced oxygen environment. The reduction of 
light in activated sludge layers was not a growth- 
limiting factor for phototrophic bacteria. It was as- 
sumed that the bacteria continue to grow through 
respiratory energy at low oxygen concentrations. 
Phototrophic bacterial growth was limited, but not 
eliminated under anaerobic and dark conditions. 
Growth continued by fermentative energy 
metabolism, but not efficiently enough to allow 
competition with chemotrophic anaerobes. 
Although not considered as_ efficient as 
chemotrophic bacteria in waste water treatment, 
phototrophic bacteria had the advantage of as- 
similating inorganic minerals and producing cell 
protein as a byproduct. An example of waste water 
treatment with phototrophic bacteria in Japan was 
cited. (Lisk-FIRL) 

W78-05883 


DETERMINATION OF CHLORINE DIOXIDE IN 
SEWAGE EFFLUENTS, 
Wastewater Technology 
(Ontario). 

For primary bibliographic entry see Field 5A. 
W78-05884 


Center, Burlington 


DISPOSAL OF INDUSTRIAL EFFLUENT 
CONTG. SALTS AND ORGANIC MATTER 
ARISING PARTIC. FROM MFG. WEEDKILLER 
AND INSECTICIDES. 

Netherlands Patent NL 7704-214. Issued 
November 21, 1977. Derwent Netherlands Patents 
Report, Vol. Y, No. 49, p 3, January, 1978. 


Descriptors: *Salts, *Organic matter, 
*Insecticides, *Chemical industry, *Patents, In- 
cineration, Evaporation, Separation techniques, 
Chemical wastes, Desalination, Waste water treat- 
ment, Industrial wastes, Herbicides. 


Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


A patent has been issued for a process for the 
removal of salts and organic materials from weed- 
killer and insecticide manufacturing effluents. The 
waste water is connected through evaporation and 
introduced into a directly fired combustion 
chamber. Organic materials in the waste are 
decomposed and the physical state of the salts is 
transformed. The concentrate is converted to a 
powder by spray drying with hot gas; the powder 
is pneumatically transferred to a combustion 
chamber. The powdered salts ae vaporized and 
removed by the hot gases produced during the in- 
cineration of the organic matter. Salt is separated 
from the hot gases by rapid cooling; the waste gas, 
containing volatile organic matter, is incinerated 
with an additional fuel source. Energy produced 
during combustion is supplied to the spray drier as 
a source of heat and to a boiler which produces 
steam for the evaporation process. Salt corrosion 
of heat transfer surfaces was reduced by elimina- 
tion of the combustion chamber gases exhausted 
to the waste heat boiler. (Lisk-FIRL) 

W78-05885 


A STUDY OF THE POSSIBLE USE OF ION- 
EXCHANGE RESINS IN TEXTILE WASTE- 
WATER TREATMENT, (IN RUSSIAN), 
Gruzinskii Politekhincheskii Inst., Tiflis (USSR). 
V.D. Eristavi, G. S. Mamatsashvili, Ts. S. 
Kurtskhaliya, and A. V. Shvangiradze. 

Soobshch Akad Nauk Gruz Ssr 85(2), p 385-388, 
1977. 


Descriptors: *Waste water treatment, *lon 
exchange, Resins, Sewage effluents, Domestic 
wastes, *Textiles, Industrial wastes. 


In order to study the reduction of water resources 
pollution from domestic and industrial effluents, 
the sorption abilities of some home-produced 
anionites in Cl-form and the determination of the 
optimal conditions of azodye ion sorption are 
discussed. The optimal concentration of the 
azodye operating solution was 0.005 g/l and the fil- 
tration rates was 2 I/h, the total exchange capacity 
of the ionites being 2.5-3 mg/eq/g. Under optimum 
conditions | g of dry ionite purifies 100 1 of waste 
water, with the optical density of purified water 
being d = 0.--Copyright 1978, Biological Ab- 
stracts, Inc. 

W78-05886 


PARTICIPATION OF MICROORGANISMS IN 
THE PURIFICATION OF SEWAGE FROM CYA- 
NIDES, (IN RUSSIAN), 

Akademiya Nauk Kazakhskoi SSR, Ama-Ata. 
Inst. of Microbiology and Virology. 

A.N. Ilyaletdinov, P. B. Enker, and Z. G. Vlasova. 
Mikrobiologiya 46(2), p 358-362, 1977. 


Descriptors: *Microorganisms, *Cyanides, Water 
purification, Industrial wastes, *Waste water 
treatment, *Oxidation-reduction potential. 


Microorganisms can decrease in the concentration 
of cyanides in water in the presence of organic C 
in the medium without additional N sources. N in- 
hibits assimilation of cyanide N by microorgan- 
isms. The concentration of cyanides decreases 
faster in aerobic conditions at higher values of the 
redox potential of the medium. The process may 
be used for purifying industrial sewage from cya- 
nides.--Copyright 1978, Biological Abstracts, Inc. 
W78-05889 


SALMONELLA AND BACTERIAL INDICA- 
TORS IN OZONATED AND CHLORINE DIOX- 
IDE-DISINFECTED EFFLUENT, 

Ontario Ministry of Health, Toronto. 

For primary bibliographic entry see Field SA. 
W78-05890 
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MASS TRANSFER IN THE LIQUID PHASE 
WITH TUBULAR WASTE-WATER TREAT. 
MENT CONTRACTOR, 

Tokyo Inst. of Tech. (Japan). Research Lab. of 
Resources Utilization. 

K. Fujie, T. Sckizawa, and H. Kubota. 

Journal of Fermentation Technology, Vol 55, No 
5, p 532-543, 1977. 11 fig, 3 tab, 5 ref, 1 append. 


Descriptors: *Mass transfer, *Dissolved oxygen, © 


*Microorganisms, *Waste water treatment, 
*Organic substances, Model studies, Separation 
techniques, Treatment facilities, Waste disposal, 
Municipal wastes. 


The effect of mass transfer on the removal of or- 
anic substances from waste liquid by a biological 
ilter was examined in laboratory experiments em- 

ploying a microbial film attached to a tubular con- 

tactor. Honeycomb and parallel plate supporters 
were used as tubular contractors. The microbial 

film was established by the circulation of a 

nutrient solution containing a high percentage of 


glucose through the supporters for several days. | 


Simulated waste water, also containing glucose, 
was passed through the supporters on which 
microbes had grown. Rate controlling factors were 
determined through observation of liquid flow 
rates, the mass transfer resistance of organic sub- 
stances or dissolved oxygen removal by the 
microbial film, and resistances of organic or dis- 
solved oxygen diffusion. Honeycom®d and parallel 
plate supporters with more complicated liquid 


flow routes produced higher glucose removal rates | 


through the elimination of the effects of the liquid 
flow velocity. The effect of mass transfer was 
eliminated for the liquid phase as it was based on 
the liquid flow rates; the reaction rate controlling 
step was transferred to the microbial film. The dis- 
solved oxygen concentration was shown to 
directly affect the reaction in the microbial film. 
(Lisk-FIRL) 

W78-05892 


THE DEVELOPMENT OF HETEROTROPHIC 
BACTERIA IN CIRCULATING WATER 
SYSTEMS, (IN RUSSIAN), 
Vsesoyuznyi-Nauchnyi Planovii Otdel Tsellyuloz- 
no-Bumazhnoi Promyshlennost, Leningrad 
(USSR). 

For primary bibliographic entry see Field 5C. 
W78-05893 


NEW APPROACH TO BACTERIAL KINETICS 
IN WASTEWATER, 

Syracuse Univ., NY. Dept. of Chemical Engineer- 
ing and Materials Science. 

For primary bibliographic entry see Field 5C. 
W78-05894 


THE USE AND INTEGRATION OF GROUND 
AND SURFACE WATER MODELS IN THE 208 
PLANNING PROCESS, 

Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field 5B. 
W78-05895 


CONVERTING WASTES TO ENERGY--A CON- 
CEPTUAL APPROACH, 

Nihon Suido Consultants Co. Ltd., Tokyo. 

Y. Chiu, and W. Guey-Lee. 

Water and Sewage Works, Vol. 125, No. 2, p 44 
47, February, 1978. 2 fig, 1 tab, 15 ref. 


Descriptors: *Thermal power, *Model studies, 
*Sludge digestion, *Methane, *Hydraulic struc- 
tures, Electric power production, Electric power- 
plants, Electric power demand, Water demand, 
Recirculated water, Waste water treatment, Mu- 
nicipal wastes, Treatment facilities. 


A mathematical model was developed for thermal 
energy recovery, water reuse, steam generation, 
and methane gas production during sludge 
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digestion of municipal wastes. The study was per- 
formed for a municipal area with a population of 
one million, producing 6 lb sewage/capita/day. The 
electric energy production rate from the municipal 
wastes in a high rate digester was calculated as 
180,000 kw/day with a waste heat production of 
960 Btu/hr. The total daily energy requirement for 
a population of one million was calculated to be 
880,000 kw, indicating the need for an additional 
6,000 tons of coal daily to supply the demand. The 
required digester capacity for a digestion tempera- 
ture of 90F, based on the total available waste 
heat, was calculated to be 100,000,000 cu ft. Based 
ona per capita water requirement of 160 gal/day, a 
water reuse loop system would provide 60% of the 
daily water demand by the municipality. Con- 
trolling factors in the production of fuel gas in- 
clude: detention time; the percentage of methane 
in the digester gas; and the digestion temperature, 
which decreases detention time and methane per- 
centage when it is increased but also increases 
heat requirements. (Lisk-FIRL) 

W78-05896 


PURIFICATION OF SECONDARY EFFLUENT 
IN A NATURAL SAND FILTER, 

Rensselaer Polytechnic Inst., Troy, NY. Dept. of 
Environmental Engineering. 

D. B. Aulenbach, R. R. Harris, and R. C. Reach. 
Journal Water Pollution Control Federation, Vol. 
50, No. 1, p 86-94, January, 1978. 4 fig, 3 tab, 9 ref. 


Descriptors: *Sand aquifers, *Nitrates, 
*Phosphorus, *Copper, *Coliforms, Biochemical 
oxygen demand, Chemical oxygen demand, 
Chlorides, Seepage, Filtration, Lysimeters, New 
York, Waste water treatment, Municipal wastes, 
Tertiary treatment. 


Depths at which secondary effluent contaminants 
are removed by a natural sand bed filter were 
determined with seepage samples from observa- 
tion wells and lysimeters installed at the rapid infil- 
tration sites used by the Lake George Village, 
New York, Sewage Treatment Plant. Secondary 
effluent from trickling filters was applied to 21 
sand filtration beds covering a total area of 5.4 
acres. Samples in the 20-meter sand filter were col- 
lected with lysimeters at depths of 3, 7, 11, and 18 
meters. Analyses of the samples indicated that 
coliforms, BOD, COD, orthophosphate, ammonia 
nitrogen, and organic nitrogen were completely 
removed and nitrate-nitrogen levels were reduced 
to approximately 8 mg/liter. Chlorides and other 
soluble substances passed through the sand filter 
unchanged. Nitrate removal increased with depth 
of passage through the filter and almost complete 
nitrate removal was achieved by a depth of 18 me- 
ters. Orthophosphate was reduced to less than 0.1 
mg/liter within the first 10 meters; total phosphate 
reductions decreased with depth. Phosphate levels 
decreased to less than 0.1 mg/liter during the 
spring. Copper concentrations were below 0.05 
mg/liter for all samples analyzed. Levels of calci- 
um, magnesium, alkalinity, iron, sodium, and 
potassium were also monitored. (Lisk-FIRL) 
W78-05902 


THE IMPACT OF WATER SAVING WATER 
CLOSETS ON BUILDING DRAINS AND 
SEWERS, 

Pennsylvania State Univ., University Park. Inst. 
for Research on Land and Water Resources. 

For primary bibliographic entry sce Field 3D. 
W78-05904 


CANNING GROUP EXPANSIONS. 
Water Services, Vol 81, No 980, p 598-599, Oc- 
tober, 1977. 


Descriptors: Organizations, *Chemicals, 
‘Laboratories, *Pumps, *Treatment facilities, Eu- 
trope, Chemical industry, Flocculation, Analytical 
techniques, Sewage treatment, Water treatment, 
Municipal wastes, Industrial wastes, Waste water 
treatment. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes— Group 5D 


In October 1976 when Water Management Limited 
became part of the Canning Group, it became ap- 
parent that larger premises would be needed for 
construction of water treatment facilities and 
production of Water Management speciality 
chemicals for water conditioning. Larger manufac- 
turing Operations were established in Kid- 
derminster, together with laboratories for their 
water treatment and conditioning consulting ser- 
vice. A complete analytical laboratory was made 
available, along with flocculents for water and 
sewage treatment and Vortex Oil Drinkers to 
remove floating oil from water. All products of the 
Canning Group will be available in France, includ- 
ing treatment equipment for industrial effluents 
and public water supplies. The European market- 
ing activities will be controlled through Canning 
International BV, Amsterdam. Penguin Pumps 
Limited jointed the Canning Group in 1970 as a 
subsidiary of Canning effluent treatment spe- 
cialists, Pollution Control Limited. The present 
move brings together the group’s pump manufac- 
turing activities. In the near future the group will 
manufacture some pumps made entirely of plastic 
for handling chemicals over a wide temperature 
range. (Snyder-FIRL) 

W78-05908 


POLLUTION CONTROL PLANT STATISTICS. 
For primary bibliographic entry see Field 5G. 
W78-05909 


COST-EFFECTIVENESS OF ON-SITE AND 
COMMUNITY SEWERAGE ALTERNATIVES, 
Brown and Caldwell, Eugene, OR. 

J.J. Troyan, and D. P. Norris. 

Civil Engineering-ASCE, Vol 47, No 12, p 84-89, 
December, 1977. 3 tab. 


Descriptors: *Cost-benefit analysis, Economics, 
*Sewerage, ‘*Feasibility studies, *Project 
planning, Sewage treatment, Cost comparisons, 
Septic tanks, Sewers, Sewage disposal, Environ- 
mental effects, Soil analysis, Municipal wastes, 
Waste water treatment. 


Information pertinent to the cost-effectiveness 
analysis of sewerage systems for small communi- 
ties and rural residential areas is presented. Selec- 
tion criteria are established for eight alternative 
systems for on-site disposal and community col- 
lection, including: septic tank-soil absorption 
system, septic tank-mound system, septic tank- 
evaporation-transpiration system, conventional 
gravity sewers, small-diameter gravity sewers, 
pressure sewers, and vacuum sewers. The feasi- 
bility analyses are based upon results of an inven- 
tory of soils, site characteristics, geology-hydrolo- 
gy, and climate. The inventory results are evalu- 
ated in conjunction with data on technical feasi- 
bility, environmental regulations, and unit costs. 
Advantages, disadvantages, and limitations of the 
on-site disposal and community collection systems 
are described. (Schulz-FIRL) 

W78-05910 


PHOSPHORUS DYNAMICS IN_ SOILS _IR- 
RIGATED WITH MUNICIPAL WASTEWATER, 
Purdue Univ., Lafayette, IN. Water Resources 
Research Center. 

L. E. Sommers, D. W. Nelson, L. B. Owens, and 
M. Floyd. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 609, 
Price codes: A04 in paper copy, AO1l in microfiche. 
Technical Report No 99, December 1977. 64 p, 25 
fig, 23 tab, 50 ref. OWRT B-075-IND(2). 


Descriptors: *Wastewater disposal, *Irrigation, 
*Phosphorus, Waste water treatment, Soil 
disposal field, *Irrigated wastewater, Phosphatase 
enzymes, Equilibrium. 


A cooperative study was conducted with Pennsyl- 
vania State University to assess the effects of 
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wastewater irrigation on soil P. relations. The 
major objectives were to evaluate the influence of 
wastewater irrigation on (1) changes in soil C, N, 
and P; (2) sorption of inorganic P by soils; and (3) 
properties of phosphatase enzymes in soil. Soil 
samples were obtained from Hublersburg silty 
clay loam cropped to corn, Reid Canarygrass and a 
mixed forest and from a Morrison sandy loam with 
a mixed forest stand. The sites had been irrigated 
with secondary effluent for 11-12 years. Soil 
analyses indicated that the majority of P added to 
the soils remained in the upper 30 cm of the 
Hublersburg soil, while appreciable amounts of P 
leached to 30-60 cin in the Morrison. The equilibri- 
um P. concentration increased as a result of the 
wastewater irrigation and the P sorption capacity 
decreased. A comparison of soluble P levels in 
leachate collected at a 120 cm depth with soluble P 
predicted by EPC measurements indicated labora- 
tory measurements overestimated the ability of a 
soil to remove P from wastewater. (Wiersma-Pur- 
due) 

W78-05937 


METHODOLOGY FOR ANALYZING EFFECTS 
OF URBANIZATION ON WATER RESOURCE 
SYSTEMS, 

Texas Univ. at Austin. Dept. of Civil Engineering. 
For primary bibliographic entry see Field SC. 
W78-05938 


A MODIFIED PERCHLORINATION 
PROCEDURE FOR THE DETERMINATION OF 
POLYCHLORINATED BIPHENYLS, 

Wisconsin Univ.-Madison. Water Chemistry Lab. 
For primary bibliographic entry see Field 5A. 
W78-05939 


INFECTIOUS HOSPITAL WASTES: THEIR 
TREATMENT AND SANITARY DISPOSAL, 
Florida Univ., Gainesville. Dept. of Chemical En- 
gineering. 

S. S. Block, and J. C. Netherton. 

p 723-739, 3 fig, 3 tab, 44 ref. In: Disinfection, 
Sterilization, and Preservation, Block, S. S. (ed.), 
Lea and Febiger, Philadelphia, Pennsylvania, 
1977. 


Descriptors: *Waste water treatment, *Municipal 
wastes, *Hospitals, *Sewage treatment, *Pollutant 
identification, Sewerage, Biochemical oxygen de- 
mand, Chemical oxygen demand, Treatment facili- 
ties, Solid wastes. 


The increased use of disposable items has in- 
creased the quantity of solid waste generated by 
hospitals. Hospital waste may be finely ground 
and discharged to a sewage treatment plant, in- 
cinerated, or landfilled. Wet grinding before 
discharge to the municipal sewage system is being 
considered for total hospital solid wastes. Tests 
for chloride, BOD, and COD revealed no signifi- 
cant changes in the sewage as a result. Most plastic 
and related materials should settle out or be 
removed during primary treatment. The waste 
should have little effect on the public health 
characteristics of the sewage, since material from 
bioscience laboratories is disposed of by grinding. 
Hospitals that use landfilling for most wastes 
generally use an incinerator for pathogenic wastes. 
Complete sterilization of incinerated wastes 
requires a proper combination of air temperature, 
firebrick temperature, and retention time. Land 
disposal may expose the community to hospital 
waste contaminants, with the greatest potential of 
exposure arising from a disposal site where water 
pollution by runoff or leaching may occur. Wastes 
should be ground and sterilized before land 
disposal. High fecal coliform densitics sampled 
from a landfill (2000 to 4,900,000 organisms per 
100 ml) indicate potential health effects during the 
first 2-month leaching period. The absence of 
pathogens in the leachate confirms that pathogens 
are inactivated by heat in the landfill. (Snyder- 
FIRL) 

W78-05949 
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Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D— Waste Treatment Processes 


EVALUATION OF NEW REVERSE OSMOSIS 
MEMBRANES FOR THE SEPARATION OF 
TOXIC COMPOUNDS FROM WASTEWATER, 
Illinois Univ. at Urbana-Champaign. Dept. of En- 
vironmental Engincering. 

E.S. K. Chian, M. N. Aschaucr, and H. H. P. 
Fang. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as AD-A030 
884, Price codes: Al4 in paper copy, AOI in 
microfiche. Army Medical Research and Develop- 
ment Command, Washington, D.C., Final Report 
UILU-ENG-75-2028, June 1976. 323 p, 69 fig, 56 
tab, 122 ref, 5 append. 


Studies with NS-100 and aromatic polyamide 
membranes were conducted in an attempt to select 
reverse Osmosis membrane materials for use in the 
treatment of waste water from army field 
hospitals. Mathematical models were formulated 
for optimizing the casting conditions for flat sheet 
NS-100 membranes. Membrane performance was 
predicted under various operating conditions. NS- 
100’s surface structure was related to its capacity 
to retain organic compounds using a simple test 
with a sodium chloride solution. The potential ap- 
plication of both NS-100 and aromatic polyamide 
membranes, including B-9 and B-10 permeators, 
was examined for other waste water types. An ad- 
ditional objective was to evaluate the engineering 
parameters involved in applying NS-100 mem- 
branes to the treatment of waste water. Casting 
techniques for tubular NS-100 membranes were 
also refined. NS-100's chemical resistance to oxi- 
dants and the effects of additives on membrane 
performance were evaluated. A computer program 
was developed for use in the design of large treat- 
ment plants using the results from tests on single 


tubes or tubular membrane modules. (Snyder- 
FIRL) 
W78-05950 


USE OF A NATURAL MARSH FOR WASTE- 
WATER POLISHING, 

Wisconsin Univ.-Oshkosh. 

C. W. Fetter, Jr, W. E. Sloey, and F. L. Spangler. 
Journal Water Pollution Control Federation, Vol. 
50, No. 2, 1978, p 290-307, 13 fig, 10 tab, 22 ref. 
EPA S-801042 and R-803794. 


Descriptors: *Water quality, Water pollution, 
*Waste water disposal, Waste water treatment, 
*Marshes, Pollutants, Waste disposal. 


The water quality response of a highly polluted 
stream flowing through a natural marsh is in- 
vestigated. The stream was studied for a 15-month 
period. During low-flow periods as much as 50% 
of the monthly streamflow is discharge from a 
waste-water treatment plant. The stream receives 
mixed urban-agricultural runoff and even above 
the treatment plant outfall contains significant 
amounts of pollutants. During passage through the 
marsh there is significant improvement in water 
quality. There are reductions in concentrations of 
BOD (80.1%), coliform bacteria (86.2%), nitrite 
(51.3%), COD (43.7%), SS (29.1%), total 
phosphorus (13.4%), and orthophosphate (6.4%). 
It was concluded that natural marshes offer an op- 
portunity to polish wastewater through physical, 
chemical, and biological reactions in the marsh. 
(Chilton-ORNL) 

W78-05960 


PROCEDURES FOR ESTIMATING DRY 
WEATHER POLLUTANT DEPOSITION IN 
SEWERAGE SYSTEMS, 

Energy and Environmental Analysis, Inc., Boston, 
MA 


For primary bibliographic entry sce Field 5B. 
W78-05984 


MUSKEGON, MICHIGAN INDUSTRIAL-MU- 
NICIPAL WASTEWATER STORAGE 
LAGOONS: BIOTA AND ENVIRONMENT, 
Northeast Michigan Council of Governments, 
Gaylord. 

W.R. Frykberg, C. Goodnight, and P. G. Meier. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-269 496, 
Price codes: AOS in paper copy, AOI in microfiche. 
Report No. EPA - 600/3-77-039, April, 1977. 78 p, 9 
fig, 10 tab, 88 ref. 0431 P01534. 


Descriptors: Lagoons, Liminology, *Waste treat- 
ment, *Municipal wastes, *Oxidation lagoons, In- 
dustrial wastes, Waste storage, *Succession, 
Plankton, Zooplankton, Phytoplankton, Protozoa, 
Waste disposal, Sewage disposal, Biological com- 
munitics, Pollutant identification, *Municipal 
wastes, *Waste water storage lagoons, Ecological 
succession, Stabilization ponds, Transparency. 


Results of a 2-year limnological study which began 
shortly after construction of the largest U.S. in- 
dustrial-municipal wastewater storage lagoon are 
reported. The biological community was critically 
examined to document ecological succession; 
physical and chemical parameters were monitored 
during the initial filling period. Generally, the 
lagoons remained aerobic (except for a few weeks 
during ice-cover), well-mixed vertically, and 
slightly alkaline pH about 7.7. Phytoplankton- 
protozoan assemblage was extreamely variable in 
terms of total abundance and distribution; popula- 
tions ranged from less than 20 to more than 22,000 
units/ml. Chlorophyta were dominant algae except 
for several weeks each summer when Cyanophyta 
reached bloom proportions. The zooplankton com- 
munity was composed of 14 species of free living 
crustaceans and 4 species of rotifers. Three spe- 
cies of Daphnia (the dominant zooplankton) were 
routinely collected. Cyclops vernalis was the most 
common cyclopoid copepod while Daiptomus was 
the only calanoid copepod recovered. Trans- 
parency, measured by a secchi disk, was shallow 
and averaged about 20 cm, limiting the 
photoplankton population and excluding rooted 
aquatics and benthic algae. Benthic fauna was 
very limited and remained below 100 organ- 
isms/0.1 cu m in 95% of the samples. Midges 
(Chironomidae) accounted for virtually all of the 
sparse population; Procladius culiciformis and 
Glyptotendipes barbipes were the most common 
benthic forms. Sparcity of this population can be 
attributed to stressed lagoon environment where 
cncentrations of several metals, notably zinc, 
were relatively high. BOD 5S, chlorophy] a, and pri- 
mary productivity are reported (Seip - IPA) 
W78-05986 


HANDLING AND DISPOSAL OF SLUDGES 
FROM COMBINED SEWER OVERFLOW 
TREATMENT, PHASE I - CHARACTERIZA- 
TION, 

Envirex, Inc., Milwaukee, WI. Environmental 
Sciences Div. 

For primary bibliographic entry see Field SE. 
W78-05987 


THE COST OF REMOVING CHLOROFORM 
AND OTHER TRIHALOMETHANES FROM 
DRINKING WATER SUPPLIES, 

Environmental Protection Agency, Cincinnati, 
OH. Office of Research and Development. 

For primary bibliographic entry sce Field SF. 
W78-05988 


RECOVERY OF LIME AND MAGNESIUM IN 
POTABLE WATER TREATMENT, 

Black, Crow and Eisdness, .Inc., Montgomery, 
At. 

For primary bibliographic entry sce Field SF. 
W78-05990 


72 


VIRUS PARTICLE AGGREGATION AND 
HALOGEN DISINFECTION OF WATER SUP. 
PLIES, 

North Carolina Univ. at Chapel Hill. 

For primary bibliographic entry see Field SF. 
W78-05991 





EXPERIMENTAL EVALUATION OF OXYGEN | 
AND AIR ACTIVATED SLUDGE NITRIFICA. | 
TION SYSTEMS WITH AND WITHOUT PH 
CONTROL, 
District of Columbia Dept. of Environmental Ser- 
vices, Washington. EPA-DC Pilot Plant. 
J. A. Heidman. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-262 197, 
Price codes: A04 in paper copy, AOI in microfiche. | 
Report No. EPA - 600/2-76-180, October, 1976. ay 
p, 14 fig, 22 tab, 13 ref. 68-03-0349. 
Descriptors: Waste water treatment, Municipal 
wastes, ‘*Activated sludge, ‘*Nitrification, 
*Oxygenation, *Hydrogen ion concentration, } 
*Ammonia, *Sewage treatment, *Sludge treat- 
ment, Effluents, Lime, Oxygen, Oxygen activated 
sludge systems, Air nitrification, Oxygen nitrifica- | 
tion, pH control, Secondary sludge treatment, 
Mixed liquor suspended solids, Mixed liquor 
volatile suspended solids, Sludge retention time, 
Lime dosage, Settling velocity. 


The ammonia nitrification capabilities of 2 oxygen 
activated sludge systems receiving District of 
Columbia secondary effluent at a steady state flow 
of 190 cu m/day (50,000 gal/day) were evaluated. 
The pH of one system was controlled to maintaina 
pH of 7.0 in the last reactor pass of the 4-pass 
system. The pH of the second system was uncon- 
trolled and reactor pH values of 5.5-6.0 were com- 
mon. The effluent quality of the oxygen nitrifica- 
tion system with pH control was excellent; ef- 
fluent NH4-N concentration averaged about 0.2 
mg/l. Effluent NH4-N for the same system } 
without pH control was | mg/l or less; however, 
this system did not show the stability that was 
achieved with pH control. Parallel air and oxygen 
nitrification systems, both with pH control to 7.0 
in the last reactor pass of each system, were com- 
pared under similar operating conditions. Com- 
parison parameters included effluent quality, 
sludge settling rates, lime dosage, sludge produc- 
tion, and nitrification kinetic rates. The car 
bonaceous and nitrogenous effluent quality of the 
air and oxygen systems was identical; but three 
times the lime disage was required in the oxygen 
system, resulting in a larger percentage of inert 
material and increased sludge production. The ox- 
ygen system also required maintenance of higher 
mixed liquor suspended solids (MLSS) levels to 
achieve the same mixed characteristics of the ox- 
ygen sludge compensated for the increased solids 
loading to the clarifier. Both systems produced ex- | 
cellent effluent quality. (Seip-IPA) I 
W78-05992 


— ws 








MANUAL OF TREATMENT TECHNIQUES FOR | 
MEETING THE INTERIM PRIMARY DRINK- 
ING WATER REGULATIONS. 

Environmental Protection Agency, Cincinnati, 
OH. Office of Research and Development. 

For primary bibliographic entry see Field 5F. ) 
W78-05994 f 


STUDIES ON THE PURIFICATION OF WASTES 
FROM THE NITROGEN FERTILIZER INDUS- ) 
TRY BY INTENSIVE ALGAL CULTURES. IV. 
GROWTH OF CHLORELLA VULGARIS IN 
WASTES WITH HIGH NITROGEN CONTENT 
IN CONTINUOUS AND INTERMITTENT 
LIGHT, 

Warsaw Univ. (Poland). Dept. of Environmental 
Microbiology. 

K. Matusiak, R. Mycielski, M. Blaszacvk, and A. 
Bisz-Konarzewska. 

Acta Microbiologica Polonica, Vol. 26, No. 1, p } 
79-93, 1977. 12 fig, 4 tab, 8 ref. 
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Descriptors: *Water purification, *Nitrogen com- 


unds, *Chlorella, *Algal nitrogen control, 
reas, Nitrogen fertilizer industry, Fertilizers, 
Ammonification, Nitrogen cycle, Waste treat- 
ment. 


Growth of Chlorella vulgaris in wastes resultant 
from urea production was studied. Purification of 
nitrogen wastes by intensive algal cultures can, 
besides removing nitrogen, also yield considerable 
amounts of biomass with up to 50% protein con- 
tent. In urea waste containing 1260 mg ammonia 
nitrogen/l, 6240 mg urea nitrogen/l, and 31 mg 
phosphorus/l only Chlorella vulgaris strain AA 
could grow. Exposure to wastes containing 1380 
mg ammonia nitrogen/l and 6270 mg _ urca 
nitrogen/I for 19 days followed by exposure to 
wastes containing 1750 mg ammonia nitrogen/I and 
4340 mg urca nitrogen/I resulted in a constant drop 
of Chlorella vulgaris cell numbers. Viabil ity of the 
culture decreased after 15 days and again after 28 
days of exposure to the solution. In contrast, the 
number of Chlorella vulgaris strain AA cells stabil- 
ized at a level that was inversely proportional to 
ammionia nitrogen concentration in the introduced 
waste. In wastes with lower nitrogen concentra- 
tions (820-1250 mg ammonia nitrogen/l) in which 
Chlorella vulgaris AA culture was placed, am- 
monia nitrogen was not removed at all or was 
removed in very small amounts, and only 380-750 
mg/l urea nitrogen was removed, depending on the 
series of wastes. Experiments using various ratios 
of light and darkness to measure their effect on the 
cell number and dry weight of the culture showed 
that best growth was obtained by alternate one 
hour periods of light and darkness. (Harris- 
Wisconsin) 

W78-05997 


NITROGEN OXIDATION AND REMOVAL EF- 
FICIENCY USING ACTIVATED ALGAE, 
Pennsylvania State Univ., University Park. Dept. 
of Civil Engineering. 

R. W. Regan, and R. E. McKinney. 

Progress in Water Technology, Vol. 8, No. 4/5, p 
451-466, 1977.9 fig, 4 tab, 12 ref. 


Descriptors: * Activated algae, *Waste water treat- 
ment, *Nutrient removal, *Nitrogen, *Algae, Ox- 
idation lagoons, Flocculation, Aerobic bacteria, 
Bacteria, Light, Organic loading, Solid wastes, 
Sewage treatment 


The use of activated algae for waste treatment, in 
which flocculated algae are separated from the ef- 
fluent and returned to the process vessel, has been 
under study at Kansas University since 1965. This 
paper investigates the operating limits of the 
process in treating domestic wastewater with ac- 
tivated algae in stabilization ponds. Control 
parameters included light availability, organic 
loading rate, and solids residence time for various 
treatment objectives including nitrogen oxidation 
and removal efficiency. The basic condition for 
using activated algae as a secondary-tertiary treat- 
ment process is establishment of a symbiotic rela- 
tionship between algae and aerobic bacteria. In 
this study it was found that, under high rate condi- 
tions, nitrogen levels were controlled by au- 
totrophic oxidation, and photosynthetic and 
heterotrophic assimilation kinetics. Conclusions 
were that: (1) Light availability controls algal 
growth and limited organic load for effective 
operation; activated algae apparently must be 
grown in a shallow system with daylight con- 
trolling basic reactions. Maximum growth oc- 
curred at 43 cm with a COD loading rate of 1600- 
1800 mg/I/day. (2) Nitrogen removal rates for 
synthesis, ranging from 0.34-0.112 g N/g VSS, ap- 
peared to be limited to assimilative requirements. 
Organic nitrogen of the mixed liquor solids 


averaged 13.3%. (3) The growth rate of activated 
algae microbes and autotrophic nitrifers became 
limited at SRT values of one and two days respec- 
tively. (4) Nitrification decreased alkalinity at 7.1 g 
as CaCO3 mg/l of ammonia nitrogen metabolized. 
(Lynch-Wisconsin) 

W78-06001 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


DYNAMICS OF WATER-SOLUBLE SALTS IN 
SOIL IRRIGATED WITH SEWAGE WATER, 

1. A. Vlasyuk, and T. L. Salo. 

Pochvovedenie 4, 132-135, 1977. 


Descriptors: *Irrigation practices, Water reuse, 
Sewage, *Waste water disposal, Crop production, 
Salt tolerance, *Toxic salts, *Grasses, Perennial 
grasses, Salts, *Toxicity. 


Irrigation with sewage water considerably in- 
creases yields of perennial grasses (100-250 
hkg/ha), but a tendency toward solonetization and 
accumulation of toxic salts was observed. To 
prevent salinization, optimal regimes of irrigation 
and complex farming practices must be used.-- 
Copyright 1978, Biological Abstracts, Inc. 
W78-06010 r 


TURBINE ASPIRATION 
PLEMENTATION, 
Alabama Univ., University. Dept. of Engineering 
Mcchanics. 

For primary bibliographic entry see Field 5G. 
W78-06017 


FOR OXYGEN SUP- 


A PROPOSED MODIFICATION TO THE CLAS- 
SICAL METHOD OF CALCULATING AL- 
KALINITY OF NATURAL WATERS, 

Auburn Univ., AL. 

For primary bibliographic entry see Field 5A. 
W78-06019 


HYGIENIC ASSESSMENT OF BIOLOGICAL 
FISH PONDS USED FOR PURIFICATION OF 
SEWAGE FROM LIVESTOCK FARMS, (IN 
RUSSIAN), 

All Union Research Inst. of Animal Husbandry, 
Dubrovitsy (USSR). 

A.N. Ivanov, Yu. A. Koltypin, and E. A. Tarasov. 
Gig Sanit 7, p 99-100, 1976. 


Descriptors: *Public health, *Biological treatment, 
*Farm wastes, Sewage, Waste water treatment, 
Coliforms, Helminths, Swine wastes. 


An experimental 4-stage biological pruification 
system for liquid manure sewage was imple- 
mented. Changes in indices from initial input to 
final outflow were noted for odor, transparency, 
pH, alkalinity, suspended particles, acidity, 
biochemical O2 demand, soluble 02, N-com- 
pounds, phosphates, coliform titer and helminth 
eggs. Results indicated that swine sewage can be 
effectively purified by this system which can also 
be used for commercial fish production.--Copy- 
right 1978, Biological Abstracts, Inc. 

W78-06032 


A FIELD STUDY OF THE AGRICULTURAL 
USE OF SEWAGE SLUDGE: Ill. EFFECT ON 
UPTAKE AND EXTRACTABILITY OF 
SLUDGE-BORNE METALS, 

Ball State Univ., Muncie, IN. Dept. of Natural 
Resources. 

K. A. Kelling, D. R. Keeney, L. M. Walsh, and J. 
A. Ryan. 

Journal of Environmental Quality, Vol. 6, No. 4, p 
352-358, October-December, 1977. 7 tab, 27 ref. 


Descriptors: *Pollutant identification, *Cultivated 
lands, ‘*Sewage sludge, ‘*Sludge disposal, 
*Fertilization, Absorption, Nutrient removal, 
Copper, Zinc, Cadmium, Nickel, Chromium, Mu- 
nicipal wastes, Waste water treatment. 


The uptake of Cu, Zn, Cd, Ni, and Cr by rye, corn, 
stover, and sorghum-sudan plant tissue was evalu- 
ated in studies on the effects of the application of 
anacrobically-digested sewage sludge to 
croplands. Cu, Zn, Ni, and Cr were measured in 
the plant tissue and the DPTA-extractable fraction 
of the sludge-amended soil. Liquid sludge was ap- 
plied to a sandy loam and a silt loam at rates up to 


60 metric tons/ha on a dry solids basis. Although 
sludge additions had little effect on the heavy 
metal content of corn grain, elevated concentra- 
tions of Zn, Cd, and Ni were detected in plant tis- 
sue. Cr was not detected in either tissue or grain. 
The concentrations of the metals were under 
levels considered harmful to crops in all cases. The 
total recovery of the applied metals by all four 
crops was under 1% for Cu, Cd, Ni, and Cr; 1-3% 
of the applied Zn as recovered. The addition of 
metal-bearing sludge increased the DTPA-ex- 
tractable fractions of Cu, Zn, Cd, and Ni, but not 
Cr. Regression analyses suggested that the quanti- 
ty of heavy metal in the DTPA-extractable of soil 
may be a useful indicator of the heavy metal con- 
tent of plant tissue from sludge-amended soils. 
(See also W78-04609 and W78-06059) (Snyder- 
FIRL) 

W78-06060 


RECENT ADVANCES IN SEWAGE EFFLUENT 
DENITRIFICATION: PART II, 
Water Pollution Research Lab., 
(England). 

P. F. Cooper, B. Collinson, and M. K. Green. 
Journal of the Institute of Water Pollution Control, 
Vol. 76, No. 4, p 389-401, 1977. 8 fig, 7 tab, 3 ref. 


Stevenage 


Descriptors: *Denitrification, * Aeration, 
*Anaerobic conditions, ‘*Activated sludge, 
*Treatment facilities, Biodegradation, Organic 


substances, Waste water treatment, Municipal 
wastes, Sludge treatment, Sewage disposal. 


Studies were conducted at a 9.1 million cu m/day 
sewage treatment plant in England to evaluate 
process modifications to remove all the nitrate 
present in recycled activated sludge. Anaerobic 
conditions were created by modification of two of 
the aeration units in the first part of a four-pass 
system. Two anaerobic areas were created in the 
third passes to the two other aeration units. Equal 
parts of recycled sludge and settled sludge were 
passed through the anaerobic zone. A 50% nitrate 
reduction was realized with the modifications in 
the first two units. Laboratory experiments were 
conducted to test units with two anaerobic areas 
under varying conditions of incremental sludge 
feed recycled sludge proportion. Tests indicated 
that nitrate removal increased to 69% when 40% of 
the settled sludge was retained in the second 
anaerobic zone for 30 minutes. Further studies 
showed that increasing retention time to 40 
minutes resulted in a maximum 76% denitrification 
of the effluent. (See also W78-03541) (Lisk-FIRL) 
W78-06061 


A BLEACH SYSTEM FOR COLOR POSITIVE 
AND NEGATIVE FILM THAT REDUCES 
WASTE TREATMENT REQUIREMENTS, 

Color Film Corp., Stamford, CT. 

C. R. Dupree. 

Society of Motion Picture and Television En- 
gineers Journal, Vol. 87, No. 2, p 84-88, February, 
1978. 7 fig, 2 tab, 7 ref. 


Descriptors: *Bleaching wastes, *Photography, 
*Films, *Copper compounds, *Sodium chloride, 
Sodium compounds, Biochemical oxygen demand, 
Chemical oxygen demand, Chlorine, Waste water 
treatment, Industrial wastes, Halides, Chromium. 


The efficiency and cost-effectiveness of substitut- 
ing cupric chloride for dichromate bleach used in 
the photographic industry were assessed with 
respect to upgrading waste water effluent quality. 
A cupric chloride concentration of 21 g/liter pro- 
vided the same bleaching capacity as the dichro- 
mate SR27 bleach. Comparative tests of the two 
bleaching agents indicated similar values for den- 
sitometry, physical effect on film, emulsion hard- 
ness, dye stability, drying characteristics, and 
washout properties. Cuprous chloride, formed by 
contact with silver, was regenerated to cupric 
chloride for reuse by dissolution in hydrochloric 
acid. A replenisher, controlled by a pH monitor, 
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Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D— Waste Treatment Processes 


maintained the levels of cupric chloride and 
hydrochloric acid in the processing chamber. The 
copper content of the waste water was reduced 
with the addition of an alkali metal hydroxide, 
sodium hypochlorite, forming an insoluble cupric 
hydroxide gel and an alkali metal chloride. The 
cupric hydroxide gel was filtered and regenerated 
with hydrochloric acid for reuse. The cost of 
producing 100 liters of cupric chloride, using scrap 
copper, proved to be at least $6 less than the cost 
of 100 liters of SR27 bleach. Other measures taken 
by Color Film Corporation of Stamford, Connec- 
ticut, to upgrade its waste for discharge into the 
municipal waste treatment facility included reduc- 
tion of COD, BOD, and chlorine demand through 
careful control of replenishment rates, improved 
squcegees, and sodium hypochlorite treatment. 
(Lisk-FIRL) 

W78-06066 


WATER RECYCLING FLOW SCHEME FOR 
TOMATO PROCESSING PLANT CONTROLS 
SOIL ACCUMULATIONS, 

G. E. Wilson, and J. Y.C. Huang. 

Industrial Wastes, Vol. 24, No. 1, p 12-16, Janua- 
ry-February, 1978. | fig, 7 tab, 5 ref. 


Descriptors: *Food processing __ industry, 
*Tomatoes, ‘*Flocculation, *Suspended load, 
*Coagulation, Colloids, Separation techniques, 
Suspended solids, Soil aggregates, Waste water 
treatment, Recirculated water, Industrial wastes, 
Recycling, Water reuse. 


A process for the removal of accumulated soil in a 
tomato processing bin dump combines disc clean- 
ing with water recycling and chemical coagulation 


of colloidal solids. Rubber discs with jet spray . 


nozzles supply a vigorous washing action as the to- 
matoes pass through the unit. The soil-bearing 
wash water is collected in a tray and passed 
through a gravity screen for solids separation and 
then to a tube flocculator where chemical coagula- 
tion is accomplished. A comparison of this process 
with three other conventional methods revealed a 
possible 26% increase in the tonnage of tomatoes 
processed. Water consumption with this process 
was reduced to 164 gal/ton of tomatoes processed, 
compared to 278 gal/ton for conventional cleaning 
methods, 245 gal/ton for conventional cleaning 
with water recycle, and 156 gal/ton for disc clean- 
ing with recycle but without flocculation. The 
quantity of soil removed with the disc unit and 
flocculation averaged 5,038 lb/day, compared to 
3,827 lb/day with the disc cleaning without floccu- 
lation, and 1,628 Ib/day with conventional 
methods with water recycle. The estimated cost of 
the disc cleaning system with recycle and floccula- 
tion was $0.933/ton of tomatoes, including capital 
expenses and electricity costs. The cost of the con- 
ventional method was calculated at $1.503/ton, 
while conventional washing with recycle and disc 
cleaning without flocculation were estimated to 
cost $1.216/ton and $0.918/ton, respectively. A 
potential net savings with the disc cleaning-floccu- 
lation system was estimated at $20,520/year. 
(Lisk-FIRL) 

W78-06067 


SPRAY DRYING TECHNIQUES FOR BY- 
PRODUCT RECOVERY, 

Niro Atomizer, Soeborg (Denmark). 

K. Masters, and I. Vestergaard. 
Process Biochemistry, Vol. 13, No. i, p 3-6, 
January, 1978.7 fig, 2 tab. 

Descriptors: *Food processing industry, *Drying, 
*Solid wastes, ‘*Byproducts, ‘*Separation 
techniques, Fermentation, Yeasts, Waste water 
treatment, Freeze drying, Industrial wastes. 


Spray drying techniques are evaluated for the con- 
version of blood, fermentation products, protein 
wastes, glands, tissues, and other food processing 
wastes into usable dried solids. The spray drying 
processes described are either closed, semi- 


closed, or open and involve atomization, spray-air 
contact, evaporation, and separation of the dry 
product from the air. Byproducts having a low 
solids content, such as blood plasma, require 
pretreatment with a rotary thin-film concentrator 
prior to spray drying to decrease the heat require- 
ments during the drying process. Fresh blood can 
be dessicated to 18% solids or to a powder with a 
moisture content of 5% by open cycle direct dry- 
ing at inlet and outlet temperatures of 150C and 
75C, respectively. ‘Dirty’ blood, used as adhesion 
agents or fodder stock, requires higher drying tem- 
peratures; blood for edible use can be separated- 
finto plasma and red albumin before spray drying. 
Plasma concentrations of 35-40% can be achieved 
with rotary film concentration prior to drying. 
Hormones and enzymes in glands and tissues are 
recovered by freezing to -30C for removal to the 
spray drying process. An 80% weight reduction is 
accomplished by open or semi-closed cycle drying 
with no loss of activity of the byproduct. Concen- 
tration of mycelium-fermentation broths prior to 
low temperature spray drying and incineration is 
required. An oxygen content of 5% is maintained 
during the semi-closed cycle spray dryer 
processing of the odorous broths. Residual odors 
and particle activity are destroyed by three second 
contact at 700-800C. (Lisk-FIRL) 

W78-06068 


PROTEIN RECOVERY FROM WASTE EF- 
FLUENTS OF POTATO PROCESSING PLANTS, 
Cornell Univ., Ithaca, NY. Dept. of Food Science. 
D. Knorr. 

Journal of Food Technology, Vol. 12, No. 6, p 563- 
580, December, 1977. 5 fig, 7 tab, 59 ref. 


Descriptors: *Food processing industry, 
*Potatoes, *Proteins, *Separation techniques, Fil- 
tration, Amino acids, Organic compounds, De- 
watering, Nitrogen, Waste water treatment, Indus- 
trial wastes, *Chemical precipitation. 


Methods of recovery of potato protein from food 
processing wastes and the uses of the protein are 
reviewed. The volume of waste water from potato 
processing generally ranges 0.7-7.0 cu m/ton of 
potatoes. A series of processes which include 
protein precipitation, dewatering, drying, and 
sometimes concentration is generally used to treat 
the waste water. Heating of the protein water to 
80-90C at pH 4.0-4.5 produced the most effective 
protein precipitation. Chemical treatment, espe- 
cially with hydrogen chloride or polyphosphoric 
acid at pH 2.0, was also effective for protein 
removal. Settling of the protein precipitate was 
faster within the first 60 minutes for heat-treated 
samples than for samples at room temperature. 
Acidification to pH 5.0-2.0 and increased solids 
concentration also raised the protein settling rate. 
Methods for recovering protein and byproducts, 
such as amino acids, organic acids, and potassium 
phosphates, from the water after precipitation in- 
cluded: ion exchange, reverse osmosis, ultrafiltra- 
tion, and hyperfiltration. Available separation 
techniques for precipitated protein include: con- 
tinuous rotary filtration, plate and frame type filter 
pressing, gravity settling, or centrifugation. Plate 
frame filter pressing, followed by dewatering, 
drum or freeze drying, centrifugation, and spray 
drying, is recommended on the basis of compara- 
tive testing as the most efficient method of protein 
recovery from potato processing waste water. 
Uses suggested for the final protein product in- 
clude additives in human food, substitutes in 
animal feed, and industrial applications. (Lisk- 
FIRL) 

W78-06069 


RECOVERY OF YEAST FROM 
TIONERY EFFLUENT, 

Reading Univ., (England). Philip Lyle Memorial 
Research Lab. 

A. J. Forage. 

Process Biochemistry, Vol. 13, No. 1, p 8, 11, 30, 
January, 1978. 1 fig, 6 tab, 3 ref. 


CONFEC- 


74 





Descriptors: *Yeasts, *Food processing industry, 
*Carbohydrates, *Microorganisms, *Salts, Fer. 
mentation, Acration, Chemical oxygen demand, 
Biochemical oxygen demand, Waste water treat. 
ment, Industrial wastes. 


A pilot plant study was conducted to examine the 
fermentation of carbohydrate-bearing confec. 
tionery effluent as a source of Candida utilis feed 
yeast. Because of effluent from confectionery 
production plants often contains more than 10,000 
mg/liter BOD and 30,000-40,000 mg/liter COD, 
treatment measures must be taken to reduce BOD 
levels to standard levels of 20 mg/liter before 
discharge into a water course. The effluent, con- 
taining high concentrations of sucrose and glu. 
cose, was divided into streams of the high COD 
concentrations and the lower 1,000 mg/liter COD 
levels. Inorganic salts were introduced into the 
high COD-bearing effluent and the liquor was 
transferred to an aerated fermentation tank con- 
taining C. utilis under controlled pH and tempera- 
ture conditions. Over a three-month period, COD 
removal averaged 74% with continuous fermenta- 
tion and 11.18 g of yeast and filterable solids were 
produced per liter of effluent. The amino acid con- 
tent of the yeast product was comparable to that of 
soybean meal. A cost comparison of COD removal 
by the yeast fermentation process and the trickling 
filter method was presented. (Lisk-FIRL) 
W78-06070 


ALUMINUM MANUFACTURER REMOVES 
CHROMIUM. 

Industrial Wastes, Vol. 24, No. 1, p 24, 34, Janua- 
ry-February, 1978. 


Descriptors: *Chromium, ‘*Heavy metals, 
*Separation techniques, *Aluminum, *Chemical 
precipitation, Sodium compounds, Colorimetry, 
Chemical analysis, Industrial wastes, Waste water 
treatment, Peat moss. 


A treatment system for the removal of chrome and 
other chemicals produced by the manufacture of 
aluminum products has been developed by Hus- 
song/Couplan. A series of three treatment tanks 
with a combined capacity of 6,000 gal/day effec- 
tively reduces the chromium content of the waste 
water by precipitation. The first tank serves asa 
receiving and holding tank for incoming waste 
which is pumped to the second stage once a 
predetermined level has been reached. Waste in 
the second tank is neutralized to pH 5.5-6.0 with 
the addition of sodium hydroxide. The addition of 
ferric chloride, followed by sodium sulfide, causes 
precipitation after a slow mixing of the solution. 
Full precipitation requires about four hours; the 
supernatant is then pumped to a third holding tank 
for eventual discharge. The precipitate is trans- 
ferred to a sludge retention tank and then filtered 


through a plate and frame press. The resulting | 


filter cake is stored in a 50-dal drum and the filtrate 
is turned to the initial holding tank. The Hus- 


song/Couplan Chrome Removal System may be | 


expanded by the addition of a sphagnum peat moss 
purification system to remove heavy metal pollu- 
tants. (Lisk-FIRL) 
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SODILM BICARBONATE HELPS 
PLANT MEET FEDERAL STANDARDS, 
N.R. Barber. 

Industrial Wastes, Vol. 24, No. 1, p 26, 29, Janua- 
ry-February, 1978. 2 fig. 


Descriptors: *Treatment facilities, 
*Metals, *Chemical precipitation, *Sodium com- 


pounds, *Hydrogen sulfide, Bicarbonates, Al [| 


kalis(Bases), Lime, 
bonates, Waste 
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wastes using sodium bicarbonate. Efficient toxic 
metal precipitation is achieved over a pH range of 
8.0-9.0. Because sodium bicarbonate can only raise 
the pH of the effluent to 8.3, optimum pH levels 
Gabe established by the addition of a carbonate; 
total carbonate alkalinity can then be maintained 
for any pH level. The advantages of sodium bicar- 
bonate precipitation in 200,000-500,000 gal/day in- 
dustrial treatment plants were compared to those 
of other toxic metal precipitation processes. Lime 
precipitation, requiring precise additions and pH 
monitoring, yields large volumes of residual sludge 
due to incomplete dissolution and reaction with 
calcium and sulfates in the effluent. Both 
hydrogen sulfide and sodium sulfide treatment 
processes are activated by the pH of the effluent 
and bring about the precipitation metallic sulfide 
and hydroxide salts. Sulfide precipitation yields 
toxic residual sulfide ions. Sodium hydroxide can 
be easily handled and provides low sludge volume 
and precise pH control, although it is considered 
expensive. Calcium carbonate is better suited to 
batch processing systems as it dissolves slowly. 
(Lisk-FIRI.) 

W78-06073 


PRESSURE DRIVEN MEMBRANE PROCESSES 
IN THE TREATMENT OF INDUSTRIAL EF- 
FLUENTS, 

Israel Desalination Enginecring Ltd. Tel Baruch. 
R. Matz, E. Zisner, and G. Herscovici. 
Desalination, Vol 24, No 1/2/3, p 113-128, Janua- 
ry, 1978. 5 fig, 10 tab, 7 ref. : 


Descriptors: *Membranc processes, *Membranes, 
*Reverse osmosis, *Separation techniques, *Oil 
industry, Food processing industry, *Filtration, 
Industrial wastes, Suspended solids, Waste. water 
treatment, Pilot plants, * Ultrafiltration. 


Reverse osmosis and ultrafiltration membrane 
processes were evaluated in pilot plant studies for 
the treatment of oil emulsion, citrus wash, and 
kerosene acid-wash wastes. Suspended solids 
removal from these industrial wastes was effec- 
tively accomplished by the ultrafiltration separa- 
tion techniques; dissolved solids were removed by 
the reverse osmosis membrane process. Ultrafil- 
tration of a 20% oil emulsion produced a nearly oil- 
free permeate, indicating that the flux decreased 
as the concentration of the waste increased. Ul- 
trafiltration of citrus wash wastes produced a 
sugar removal of 90%, a clear effluent, and a pulp 
concentrate that had potential as a marketable 
byproduct. Ultrafiltration removed all suspended 
solids; reverse osmosis produced a product with 
800 ppm COD. Reverse osmosis treatment of sul- 
furic acid-rinsed kerosene wastes produced an in- 
crease in total solids rejection of up to 98%, with 
decreasing flux and increasing contact time. Both 
membrane processes were found to perform effec- 
tively under increased temperatures, although 
feed conditions for each application had a propor- 
tional effect on the separation performance. (Lisk- 
FIRL) 
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COLOR REMOVAL FROM SOFTWOOD 
KRAFT PULP BLEACH PLANT EFFLUENT BY 
POLYAMINES, 

Institute of Paper Chemistry, Appleton, WI. 

T.C. Kisla, and R. D. McKelvey. 

Environmental Science and Technology, Vol 12, 
5 2, p 207-211, February, 1978. 6 fig, 3 tab, 15 
ref. 


Descriptors: *Polyamines, Pulp and paper indus- 
try, *Pulp wastes, *Softwood, *Bleaching wastes, 
*Color, Chemical precipitation, Polymers, 
Analytical techniques, Conductivity, Zeta poten- 
tial, Separation techniques, Waste water treat- 
ment, Industrial wastes. 


Polyamine precipitation of color bodies was tested 
in laboratory experiments with freeze-dried, soft- 
wood kraft caustic effluent and the partially pu- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


tified acid-precipitated coior body fraction. 
Polyamines evaluated as precipitants were: PEI 
18, 12, and 6, branched polymers of 


ethyleneamine; _ tetraethylene-pentamine; 
triethylenetetramine; diethylenetriamine; 
ethylenediamine; 1,3-diaminopropane; 1,4- 


diaminobutane; 1,12-diaminododecane; and eh- 
tylamine. The PEI 18 polymer removed 89-96% of 
the color from caustic extract effluent at pH 7.0 
and 85-90% from the freeze dried caustic extract 
standard in an optimum pH range of 7.0-8.5 with 
PEI 18 concentrations of 550-800 ppm. Color 
removal from a caustic extract standard was 
achieved by the low molecular weight polyamines, 
although not as effectively as PEI 18. Only two 
diamines displayed any capacity for oolor 
removal. Precipitation of color bodies from a par- 
tially purified, acid-precipitated fraction by 
polyamines was dependent upon pH levels. 
Precipitation of color bodies from caustic extract 
standard by protonated polyamines indicated that 
color removal was more effective with 
triprotonated species. Polyamine concentration in 
the precipitates were proportional to the cationic 
polyamines in solution and the anionic charac- 
teristics of the color bodies. The conductivity and 
zeta potential of the precipitated particles were 
also measured. (Lisk-FIRL) 

W78-06076 


THE FLUOROMETRIC BEHAVIOR OF PULP- 
ING WASTE LIQUORS, A VALUABLE TOOL 
FOR LIGNIN AND PULPING RESEARCH, 
Oregon State Univ., Corvallis. School of Forestry. 
For primary bibliographic entry see Field 5A. 
W78-06077 


YEAST PRODUCTION ON SPENT SULPHITE 
LIQUOR, 

Wilson Rowntree (Pty) Ltd., London (England). 

L. A. McKee, and G. V. Quicke. 

South African Journal of Science, Vol 73, No 12, p 
379-381, December, 1977. 5 tab, 25 ref. 


Descriptors: *Yeasts, *Sulfite liquors, Pulp and 
paper industry, *Pulp wastes, *Laboratory tests, 
Chemical oxygen demand, Biomass, Fermenta- 
tion, Waste water treatment, Industrial wastes. 


The production of Candida utilis food yeast from 
pulping mill spent sulfite liquor was tested in 
laboratory experiments. C. utilis was grown in 
diluted and undiluted steam-stripped spent sulfite 
liquor at concentrations of 26, 33, 44, and 52 
ml/100 ml in media containing urea, potassium 
ihydrogen phosphate, and magnesium sulfate hep- 
tahydrate. The culture had an initial pH of 4.1-4.5 
and was continuously agitated at 29C over periods 
from 41.3-72.3 hrs. Similar experiments were con- 
ducted with diluted steam-stripped spend sulfite 
liquor concentrations of 13, 26, and 39 ml/100 ml 
of medium with stationary phase times of 22.3, 
38.7, 40.3, and 56.7 hrs. The lowest steam-stripped 
spent sulfite liquor concentrations produced effi- 
cient conversion of sugar to biomass. The most ef- 
ficient growth of C. utilis, 15.21 kg of yeast/cu m 
of liquor/week, occurred in a medium cncentration 
of spent sulfite liquor after six hours. An annual 
yield of 8,507 tons of freeze dried yeast cells by 
batch culture or 9.358 tons by continuous culture 
was Calculated from experimental data for the pulp 
mill liquor. The COD reduction in these experi- 
ments ranged 1.7-67.2%. Yeast growth on spent 
sulfite liquor was found economically viable only 
for yeast production at a rate of 100,000 tons/year. 
(Lisk-FIRL) 

'W78-06078 


ELECTRON-BEAM OXIDATION TREATMENT 
OF A COMMERCIAL DYE BY USE OF A 
DUAL-TUBE BUBBLING COLUMN REACTOR, 
Japan Atomic Energy Research Inst., Tasasaki. 
Tasasaki Radiation Chemistry Research Establish- 
ment. 

W. Kawakami, S. Hoshimoto, K. Nishimura, T. 
Miyata, and N. Suzuki. 


Environmental Science and Technology, Vol 12, 
No 2, p 189-194, February, 1978. 12 fig, 2 tab, 7 
ref, | append. 


Descriptors: *Irradiation, *Oxidation, *Dyes, 
*Dissolved oxygen, ‘Nitrogen, Aeration, 
Degradation(Decomposition), Radiation, Waste 


water treatment, Industrial wastes. 


Electron-beam oxidation using a dual-tube bub- 
bling column reactor was evaluated for the treat- 
ment of Acid Red 265 dye in laboratory experi- 
ments. Aqueous solutions of commercial azo dye 
at concentrations of 50-400 ppm were fed into the 
five-stage, dual-tube bubbling column after one 
hour of oxidation and agitation in a solution tank. 
Oxygen was bubbled through the solution in each 
column at a rate of 0.5-3.0 liters/minute at ambient 
temperatures. The solution was subjected to a 20- 
minute irradiation period with beam currents of 
1.0-3.0 mA and tested for pH, dissolved oxygen, 
and absorption spectra. Electron-beam oxidation 
of the dye solution resulted in a color reduction of 
95% after 0.2 Mrad irradiation of a 100 ppm aque- 
ous dye solution. Conversion of the solution was 
greater at higher flow rates; dissolved oxygen con- 
centrations increased gradually in later stages after 
a sharp initial decrease. Similar tests conducted 
with nitrogen as the bubbling agent produced less 
decoloration of the aqueous solution. (Lisk-FIRL) 
W78-06079 


NATURE AND TREATABILITY OF DYEING 
WASTEWATERS, 

Hawaii Univ. at Manoa. Dept. of Agricultural En- 
gineering. 

P. Y. Yang, and M. B. Pescod. 

American Dyestuff Reporter, Vol. 66, No. 12, p 
47-52, 54, 71, December, 1977. 13 fig, 7 tab, | ref. 


Descriptors: *Textiles, *Dyes, *Polymers, *Lime, 
*Chemical degradation, Activated sludge, De- 
watering, Chemical oxygen demand, Biochemical 
oxygen demand, Sampling, Waste water treat- 
ment, Industrial wastes. 


Polymerization and dyeing waste waters produced 
by the Asia Fiber Co., Ltd., in Thailand were 
biologically and chemically treated. Flow rates of 
the waste water in the dyeing and the polymeriza- 
tion plants were monitored over a 25-day period; 
waste water samples were taken over a nine-day 
period. Flow-proportioned composite samples 
were analyzed for COD, BOD, nitrogen, 
phosphorus, solids, pH, and temperature. The 
temperature and pH of the polymer samples 
averaged 42.2C and pH 8.35; the dyeing waste 
water averaged 39.3C with a pH 7.66. Chemical 
treatment of polymerization waste water with 
alum and lime proved ineffective in reducing COD 
levels, removing less than 15% of the COD at high 
chemical doses. Treatment of the dyeing waste 
with alum and lime not only achieved significant 
removal of COD levels, but also substantially 
reduced the color content and improved the sludge 
dewatering properties. Biological treatment of the 
dyeing waste after alum treatment produced a 
reduction of 73.2% in COD content. A COD 
removal of 82.7% was achieved by mixing the 
polumerization waste with the alum-treated dyeing 
waste supernatant. The use of extended aeration 
and aeration basin processes yielded a COD 
removal of more than 92%. (Lisk-FIRL) 
W78-06080 


DYEBATH REUSE IN BATCH DYEING, 

George Inst. of Tech. Atlanta. School of Textile 
Engineering. 

F. L. Cook, and W. C. Tincher. 

Textile Chemist and Colorist, Vol. 10, No. 1, p 21- 
25, January, 1978. 10 tab, 7 ref. 


Descriptors: *Dyes, *Dye dispersion, *Color, 
*Water analysis, *Recirculated water, Plastics, In- 
dustrial wastes, Textiles, Waste water treatment, 
On-site data collections, Water reuse. 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


Dyebath reuse was evaluated for batch dyeing of 
nylon carpet, nylon panty-hose, and pclyester 
yarn. After an initial, standard dyeing of a batch of 
nylon carpet, water removed during the dyeing 
process was replaced and dyes were replenished. 
Carpet was then dyed using the recycled bath; 
end-to-end color differences of the carpet ranged 
0.40-5.16 MacAdam units. The estimated savings 
in water and energy were 65% and 15%, respec- 
tively. Similar tests on the dyeing of pantyhose 
yielded a color difference ranging 2.53-6.35 
MacAdam units from a control. Pantyhose sam- 
ples dyed by conventional methods and con- 
sidered ‘just passable as first quality’ exhibited a 
color difference of 7.78 MacAdams units for the 
medium limit and 2.89 MacAdam units for the dark 
limit. Savings of 90% in water and 35% in energy 
were realized in the dyebath reuse process. After 
polyester yarn was dyed in seven different color 
series, lot-to-lot and through-package color dif- 
ferences were analyzed. Single shade pressure 
dyeing with dyebath reuse resulted in acceptable 
coloration, as did multicolor dycing when dyes 
were overlapped. Dycbath reuse for polyester 
yarn resulted in an 81% water and 41% energy 
savings. Carpet and pantyhose dyed with the 
reused dycbaths were considered acceptable as 
first-quality merchandise. (Lisk-FIRL) 
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MEMBRANE PROCESSES USED FOR THE 
TREATMENT OF INDUSTRIAL EFFLUENTS, 
Istituto di Ricerca sulle Acque, Rome (Italy). 

P. Mappelli, M. Santori, A. Chiolle, and G. 
Gianotti. 

Desalination, Vol. 24, No. 1/2/3, p 155-173, Janua- 
ry, 1978. 4 fig, 12 tab, 14 ref. 


Descriptors: *Textiles, *Membrane processes, 
*Reverse osmosis, *Membranes, *Separation 
techniques, Pilot plants, Fibers(Plant), Oxidation, 
Activated carbon, Ion exchange, Waste water 
treatment, Industrial wastes. 


Pilot plant studics were conducted on the treat- 
ment of synthetic and acrylic fiber production 
waste water by ultrafiltration and reverse osmosis 
membrane processes. A mobile unit equipped with 
three ultrafiltration modules and three reverse os- 
mosis membrane processes was used to test the 
recovery rates of the membranes in the treatment 
of nondegradable effluents from a fiber finishing 
plant and an acrylic fiber plant. Laboratory tests 
were also conducted to determine suitable operat- 
ing pressures and rejection factors for treatment 
of the two types of effluent. The effluent from the 
fiber finishing plant, which contained a high con- 
centration of non-ionic surfactants of low 
biodegradability, was acidified to pH 5.1 with sul- 
furic acid before treatment. Recovery rates, rang- 
ing from 88.5-98.6%, as well as flow rate, pH, 
COD, total organic carbon, and non-ionic surfac- 
tants concentrations were measured after filtration 
through a DDs 995 cellulose acetate membrane. 
The adsorption capacity of activated carbon for 
the fiber finishing effluent was also tested. The 
treatment of effluent from the production of acryl- 
ic fibers, containing high concentrations of sulfites 
and other organic substances, with activated car- 
bon, ion-exchange resins, distillation, or chemical 
or biological treatment was not economically 
feasible. Three different oxidizing agents were 
tested before reverse osmosis was conducted at a 
recovery factor of 80-90%. Recovery rates of 78.0- 
97.3% were obtained with a feed pressure of 42 
kg/sq cm at 20C. Operating and capital costs were 
calculated for treatment of 200 cu m/hr of acrylic 
fiber effluent. (Lisk-FIRL) 

W78-06082 


OPTIMIZATION OF DESIGN AND OPERA- 
TIONS OF ACTIVATED SLUDGE WASTE- 
WATER TREATMENT SYSTEMS, 

State Univ. of New York at Buffalo. 

E. W. Craig. 


Available from University Microfilms Interna- 
tional, Ann Arbor, Michigan 48106; Order No. 77- 
32-646. PhD Thesis, 1977, 220 p. 


Descriptors: *Activated sludge, *Optimization, 
*Analytical techniques, *Computer programs, 
*Flow rates, Treatment plants, Phosphorus, 
Mathematical models, Forecasting, Data collec- 
tions, Waste water treatment, Municipal wastes. 


A Box-Complex algorithm was employed to op- 
timize the design and operation of an activated 
sludge waste water treatment process with a 
sludge reuse capability. The use of a nonlinear ob- 
jective function and nonlinear, noncontinuous 
constraints with the Box technique permitted 
realistic models for unit processes. Predicted flow 
rates and a discrete time series definition were 
used in a plant performance technique developed 
for higher effluent quality at the lowest cost. A 
procedure for the optimization of an existing ac- 
tivated sludge plant with phosphorus reduction 
was designed to incorporate flow prediction data. 
A digital computer program was devised for plant 
optimization using the Box Search technique. 
Solids retention time and the recycle ratio were 
used as the control variables. According to the 
results of the computer program, substantial 
savings could be realized wih flow rate predictions 
and other data. (Lisk-FIRL) 

W78-06094 


AEROBIC DIGESTION 
SLUDGE, 

Missouri Univ.-Rolla. 
K-C. Tsai. 

Available from University Microfilms Interna- 
tional, Ann Arbor, Michigan 48106; Order No. 77- 
23,686. PhD Thesis, 1977, 263 p. 


OF SEWAGE LIME 


Descriptors: *Sludge digestion, *Aerobic treat- 
ment, *Phosphorus, *Sludge treatment, *Lime, 
Dewatering, Biological treatment, Hydrogen ion 
concentration, Design criteria, Operation and 
maintenance, Chemical oxygen demand, Dis- 
solved oxygen, Sewage treatment, Waste water 
treatment. 


Laboratory studies were conducted to establish 
design and operational criteria for aerobic 
digestion of lime sewage sludge generated during 
phosphorus precipitation in a primary clarifier. 
Batch and semi-continuous flow reactors were 
operated at temperatures, of 10, 20, and 30C. 
Parameters used in the evaluation of optimal 
process design and control included: detention 
time, oxygen uptake rate, volatile suspended 
solids destruction, liquid sludge COD reduction, 
supernatant COD and phosphorus contents, 
sludge settleability and dewaterability, and poten- 
tial phosphorus release. The studies indicated that 
lime sludges having an initial pH as high as 11.0 are 
aerobically digestible in the presence of ap- 
propriate microorganisms. An optimal sludge re- 
tention time of 10 days and an air flow of 60 
scfm/1000 cu ft of digester volume were suggested 
for a semi-continuous flow unit operating at 20C. 
A dissolved oxygen concentration of 1-2 mg/liter 
and a pH above 7.0 are recommended to minimize 
potential phosphorus release from the sludge to 
the liquid phase. The sludge was easily settled and 
dewaterability was improved significantly by 
digestion. (Schulz-FIRL) 

W78-06095 


TEMPERATURE EFFECTS ON THE AC- 
TIVATED SLUDGE PROCESS, 

Texas Univ. at Austin. 

B. A. Sayigh. 

Available from University Microfilms Interna- 
tional, Ann Arbor, Michigan 48106; Order No. 77- 
23,030. PhD Thesis, 1977, 196 p. 


Descriptors: *Activated sludge, *Mathematical 
models, *Temperature, *Suspended solids, 
*Microorganisms, Biological treatment, Oxygen 


76 





requirements, Aerobic treatment, Sludge treat. 
ment, Municipal wastes, Industrial wastes, Wast 
water treatment. 


Since the completely-mixed, continuous-flow ac. 
tivated sludge process is currently one of the most 
commonly used aerobic modes of biological waste 
water treatment, studies were conducted to study _ 
the effects of temperature variations on the { 
kinetics and performance of the process. Domestic | 
waste water, an organic chemicals industrial waste | 
water, and the mixed waste water from several in- 
dustries were used in laboratory experiments at 4, 
10, 15, 20, and 30C. The control parameter used in 
the laboratory-scale experiments was sludge age. 
Filtered COD, filtered TOC, and/or filtered BOD 
were used as measures to influent and effluent 
substrate concentrations. Mixed liquor volatile 
suspended solids (MLVSS) levels were used as an 
indication of microorganism concentration. The 
experiments examined the effect of temperature 
on kinetic coefficients governing cell synthesis, 
microorganism decay, soluble substrate utiliza 
tion, and dissolved oxygen utilization. A mathe 
matical model was presented for the interrelation 
ship between steady state MLVSS concentrations, 
the net rate of MIL.VSS production, and sludge age. 
(Schulz-FIRL) 
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THE TREATABILITY OF LEACHATES FROM 
SANITARY LANDFILLS, 

Drexel Univ., Philadelphia, PA. Coll. of Business } 
Administration. 

R. J. Buchanan, Jr. 

Available from University Microfilm Interna- 
tional, Ann Arbor, Michigan 48106; Order No. 77- 
22,526. PhD Thesis, 1977, 253 p. 


Descriptors: *Leachate, *Landfills, *Thiobacillus 
ferrooxidans, *Sulfur bacteria, *Mine acids, 
Chemical precipitation, Coagulation, Activated 
sludge, Biological treatment, Activated carbon, 
Hydrogen ion concentration, Waste water treat- 
ment. 


Physicochemical and _ biological treatment 
processes applicable to leachates from sanitary 
landfills were investigated in bench-scale and full- 
scale experiments. Laboratory experiments ex- 
amined the effects of precipitants, coagulants, ac- 
tivated carbon, low pH biological treatment, and 
conventional activated sludge processes on landfill 
leachates. Treatment with the ferrous oxidizing 
bacterium, Thiobacillus ferrooxidans, in the low 
pH treatment scheme was demonstrated as feasi- 
ble for leachates. (Schulz-FIRL) 

W78-06148 





SUMMARY OF DRAFT 201 FACILITY PLAN 


FOR UPGRADING METRO PUGET SOUND 


PLANTS, 

Metropolitan Engineers, Seattle, WA. 

For primary bibliographic entry see Field 5G. 
W78-06149 


5E. Ultimate Disposal Of Wastes 


AN EVALUATION OF ALTERNATIVE SLUDGE 
TECHNOLOGIES: A SURROGATE WORTH 
TRADEOFF APPROACH, 

New Hampshire Univ., Durham. Inst. of Natural 
and Environmental Resources. 

B. E. Lindsay. 

Water Resources Bulletin, Vol 14, No 1, p 55-62, 
February 1978. | fig, 1 tab, 4 ref. 


Descriptors: *Sewage sludge, *Disposal systems, 
*Multiobjective programming, *Surrogate worth 
tradeoff method, Methodology, Least squares, 
Decision making, Evaluation, Environmental im- 
pact, Benefit maximization, Economic efficiency, 
Optimization, Constraints, Equations, Mathemati- 
cal models, Systems analysis, *Boston(Mass), 
Massachusetts. 
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Problems with current modes of sewage disposal 
have caused researchers to seek new th 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Ultimate Disposal Of Wastes—Group 5E 


properly operated sanitary landfill, solid waste is 





The selection among alternative disposal methods 
must be made with explicit recognition of the 
tradeoffs involved. This paper develops a multiple 
objective decision making framework based upon 
alternative disposal systems, incorporating two 
objectives: economic benefit maximization and 

timal level of environmental impact. Utilized is 
& surrogate worth tradeoff method, which 
directly involves decision makers in determining 
optimum levels in objective space. Evaluated are 
alternative sewage disposal systems for the 
Boston Massachusetts area. (Bell-Cornell) 
W78-05707 


A MODEL FOR PLANNING AND LOCATION 
OF ON-SITE WASTE DISPOSAL SYSTEMS, 
Wisconsin Univ., Madison. Coll. of Agricultural 
and Life Sciences. 

F.G. Baker. 

Water Resources Bulletin, Vol 14, No 1, p 144- 
156, February 1978. 3 fig, 2 tab, 18 ref. 


Descriptors: *Waste disposal, *Wastc 
water(Pollution), *Management, *Planning, 
*System performance, *Probability, *Regional 
analysis, Home waste disposal, Soil charac- 


teristics, Behavior, Land use, Evaluation, Waste 
water treatment, Decision making, Forecasting, 
Equations, Operations research, Mathematical 
models. 


A probabilistic model that incorporates per- 
formance data about sevcral wastewater manage- 
ment systems is discussed. From these data, the 
expected behavior of an individual wastewater 
system or group of systems can be predicted 
within limits. To illustrate how the selection of a 
management system for a particular site is based 
on the site’s limiting factors, an example problem 
is considered: a humid location in central Wiscon- 
sin where bedrock is greater than six feet below 
the surface but groundwater is only two feet below 
the soil surface for most of the year. Also, the 
behavior of a wastewater system can be treated as 
the product of the performance probabilities of its 
individual components. The model can be used on 
a regional scale facilitating land use planning by ai- 
lowing accurate estimates of performance for a 
prospective wastewater management system. At 
this scale, it can allow the impact evaluation of 
new wastewater technology on land use in a re- 
gion. (Bell-Cornell) 

W78-05713 


THE ENVIRONMENTAL COSTS OF LAND- 
FILLS AND INCINERATORS, 

Chicago Univ., IL. Center for Urban Studies. 

0. Hockman, E. Hwang, and G. Rudzitis. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as ANL 76- 
XX-15, Price codes: A02 in paper copy, AOI in 
microfiche. Energy Research and Development 
Administration, ANL-76-XX-15, July 1976. 10 p, 1 
fig, | tab, NSF-RANN AG-352 and GI 32989A2. 


Descriptors: *Landfills, *Incinerators, *Costs, 
Municipal wastes, *Waste disposal, 
*Environmental effects, *Citics, Solid wastes, 


Chicago, Illinois, Alternative costs, Economics, 
Model studies, Cost analysis, Cost-benefit analy- 
sis. 


A study of economic and environmental costs of 
sanitary landfills and incineration for non- 
hazardous municipal solid wastes in the Chicago 
metropolitan area concludes that total social costs 
of landfills are only 25% as large as incineration 
costs. Landfill costs are lower both for (1) invest- 
ment and operating costs alone, and (2) total social 
costs, including environmental costs. The total 
cost for incineration was calculated at $16.35/ton 
of refuse, compared with $4.32/ton for landfills. 
While the data pertain to the Chicago area, these 
conclusions may apply to other large cities. At a 


ted and covered by at least six inches of 
earth; refuse is not burned. Neither groundwater 
nor surface water pollution should result. Capital 
costs are low, and no sorting of waste is needed. 
Upon completion, the land usually can be 
reclaimed for golf courses, playgrounds, or park- 
ing lots. Drawbacks include the need for large land 
tracts, political jurisdiction problems, and trans- 
portation costs increasing with distance from the 
landfill. Incineration (including residue disposal) 
requires much less land and can be located nearer 
the area served, but capital and operating costs are 
considerably higher. Skilled personnel and dust 
and ash control devices are required. For environ- 
mental and economic cost comparisons in this 
study, 55 landfill sites and eight incinerators were 
analyzed. Air dispersion and damage models were 
employed. (Lynch-Wisconsin) 
W78-05738 


COMBATING RIVER POLLUTION. 
For primary bibliographic entry see Field 5G. 
W78-05744 


BIOLOGICAL TREATMENT OF SPENT 
VEGETABLE TANNINS WITH FUNGAL DOMI- 
NANT SYSTEM, 

West Virginia Univ., Morgantown. 

For primary bibliographic entry see Field SD. 
W78-05807 


DESIGN OF AN OUTFALL, 

Montgomery (James M.), Inc., Pasadena, CA. 
For primary bibliographic entry see Field 8B. 
W78-05828 


USE OF MIXING PIPES TO IMPROVE THE 
FLOW OF WASTE WATER INTO LAKES 
(EINSATZ VON MISCHROHREN ZUR VERBES- 
SERUNG DER EINLEITUNG VON ABWASSER 
IN SEEN), 

Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Versuchsanstalt fuer Wasserbau, 
Hydrologie und Glaziologie. 

K. Hofer, K. Hutter, and D. Vischer. 
Gas-Wasser-Abwasser, Vol. 57, No. 12, p 846-852, 
1977.9 fig, 1 tab, 11 ref. 


Descriptors: *Outfall sewers, *Waste water 
disposal, Lakes, ‘*Design criteria, *Sewage 
disposal, *Waste dilution, Sewers, Phosphorus, 
Nutrient removal, Surface waters, Waste assimila- 
tive capacity, Waste water treatment. 


Methods of reducing the height of rise and increas- 
ing the overall dilution of purified waste water 
discharged into lakes are evaluated. The reduction 
in the height of rise is considered necessary to 
prevent the acceleration of biosynthetic processes 
by the high levels of phosphorus in the waste 
water. Diffusers based on the water jet pump prin- 
ciple are considered suitable, depending on the 
degeee of stratification of the lake water. For a 
nonstratified lake, diffusers having a diffuser 
diameter to nozzle diameter ratio greater than 1.86 
are required to improve the degree of mixing. Ad- 
vantages afforded by premixing are greater with 
lower Froude numbers and stratificaion parame- 
ters and with an increase in the diffuser to nozzle 
diameter ratior. Modifications in the nozzle design 
can be used to economically and efficiently adjust 
the discharge cross-section and the Froude 
number with respect to variations in the waste 
water discharge. (Takacs-FIRL) 

W78-05829 


WASTE WATER FLAME DECONTAMINA- 
TION--BY DIVIDING HIGH TEMPERATURE 
COMBUSTION PRODUCTS INTO NUMBER OF 
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STREAMS CORRESPONDING TO NUMBER OF 
CONTROL STAGES. 

Soviet Patent SU-548-749. Issued March 30, 1977. 
Derwent Soviet Inventions Illustrated, Vol A, No. 
1, p3, February, 1978. 1 fig. 


Descriptors: *Organic matter, *Incineration, 
*Gases, *Water vapor, *Patents, Oxidation, Con- 
trol systems, Design data, Equipment, Waste 
water treatment, Municipal wastes. 


A combustion system for the decontamination of 
organic and mineral-bearing waste water using 
steam, gas, and high-temperature combustion 
products of the treatment process has been 
patented. After incineration in a furnace, high tem- 
perature combustion products are separated into a 
number of streams equal to the number of control 
treatment stages. These high temperature streams 
are used in combustion chambers to oxidize steam 
and gas mixtures produced in the previous control 
stage. Thus, one stream of high temperature com- 
bustion material is combined with waste water in 
one control stage to produce a steam/gas mixture. 
This steam/gas mixture flows into a combustion 
chamber where it is oxidized by another stream of 
high temperature combustion products. The hot 
gases produced in this stage are passed onto the 
second stage which repeats the process. The 
process is repeated a total of three times, produc- 
ing a final effluent containing non-volatile organic 
material and mineral impurities. This effluent is 
returned to the initial furnace for incineration and 
repetition of the entire process cycle. (Lisk-FIRL) 
W78-05842 





WASTEWATER PLANT HAS AN EYE ON THE 
FUTURE, 

Raleigh Pollution Control Office, NC. 

For primary bibliographic entry see Field 5D. 
W78-05843 


CHLORINE AND ACID CONDITIONING OF 
SLUDGE, 

California State Water Resources Control Board, 
Sacramento. 

For primary bibliographic entry see Field 5D. 
W78-05847 


DISSOLVED METALS IN AQUEOUS EF- 
FLUENTS FROM MUNICIPAL INCINERA- 
TORS, 

Bureau of Mines, College Park, MD. Coll. Park 
Metallurgy Research Center. 

S. L. Law. 

Journal Water Pollution Control Federation, Vol 
49, No 12, p 2453-2466, December, 1977. 5 fig, 9 
tab, 20 ref. 


Descriptors: *Metals, *Dissolved solids, 
*Incineration, *Fly ash, *Potable water, Municipal 
wastes, Waste water treatment, Treatment facili- 
ties, Cadmi Zinc, Lead, Mary- 
land, Virgina, District of Columbia. 





The environmental impact of dissolved metal con- 
centrations in the water systems of three mu- 
nicipal incineration operations was examined. 
Flyash scrubber water and quench water, utilized 
in separate processes by Alexandria, Virginia's 
municipal incinerator, were used as the basis for 
the study. The combined flyash and quench waters 
from incinerators in Washington, Distict of 
Columbia, and from Montgomery County, Mary- 
land, were also analyzed for dissolved metal con- 
tents. Concentrations of 26 elements were mea- 
sured in water samples taken from the plants dur- 
ing operation and just before discharge of waste 
water into municipal waste treatment facilities. 
Levels of dissolved metals in waste water from the 
three operations were found to be low enough so 
that biological treatment of wastes in the mu- 
nicipal plants would not be significantly hindered. 
Zinc concentrations in the Alexandria incineration 
wastes were considered to be detrimental to 
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biological treatment if discharge were made 
directly into the waste treatment facility. Com- 
parison of metal concentrations with Environmen- 
tal Protection Agency drinking water standards 
revealed consistent excessive concentrations of 
cadmium, manganese, lead, selenium, and zinc in 
Alexandria’s recycled flyash waters. Further treat- 
ment of the water from the three incineration 
operations would be required before discharge 
into surface water or public water supplies. (Lisk- 
FIRL) 

W78-05848 


FROM WASTEWATER TO RESOURCE IN ST. 
PETERSBURG, FLORIDA, 

For primary bibliographic entry see Field 5D. 
W78-05851 


NO METAL UPTAKE BY CORN OR GRASS. 
Agricultural Research, Vol. 26, No. 7, p 10-11, 
January, 1978. 


Descriptors: *Heavy metals, *Fertilization, 
*Corn(Field), *Grasses, *Agricultural watersheds, 
Demonstration watersheds, Chromium, Zinc, 
Copper, Lead, Nickel, Cadmium, Sewage sludge, 
Waste water treatment, Minnesota. 


A study of sewage sludge application to corn and 
reed canarygrass crops was conducted over a 2-3 
year period. A two-year application at a rate of 4 
tons/acre/yr of digested sewage sludge was used to 
fertilize a reed canarygrass crop planted on a 40- 
acre terraced watershed in Minnesota. A higher 
annual production yield was obtained with 
sewage, 4.4 tons/acre canarygrass, than with con- 
ventional fertilizer, 3.5 tons/acre. Similar results 
were found with applications of 4.5 tons/acre-yr to 
corn and grass crops over a three-year period. An- 
nual yields per acre averaged 108 bushels of corn 
and 6.5 tons of fodder with sludge as the fertilizer, 
compared to 102 bushels of corn and 6.1 tons of 
fodder with conventional fertilizer. The sewage 
sludge applied to the crops contained chromium, 
zinc, copper, lead, nickel, and cadmium. The 
heavy metal content in the sludge-treated corn 
grain and leaf tissue and in the reed canarygrass 
was not different from the content in the other 
crops. Surface and soil waters in the research 
watershed did not display higher concentrations of 
these heavy metals nor was there significant 
movement of pollutants through the groundwater. 
During snowmelt, spring runoff, and high rainfall, 
some movement of plant nutrients was detected in 
surface waters on the sludge-fertilized areas. 
(Lisk-FIRL) 

W78-05853 


EFFECTS OF INCUBATION AND LIMING ON 
YIELD AND HEAVY METAL UPTAKE BY RYE 
FROM SEWAGE-SLUDGED SOIL, 

Agricultural Research Service, Beltsville, MD. 

J. V. Lagerwerff, G. T. Biersdorf, R. P. Milberg, 
and D. L. Brower. 

Journal of Environmental! Quality, Vol. 6, No. 4, p 
427-431, October-December, 1977. 3 fig, 4 tab, 12 
ref. 


Descriptors: *Sludge disposal, *Fertilization, 
*Heavy metals, *Vegetation effects, *Pollutant 
identification, Incubation, Lime, Zinc, Cadmium, 
Lead, Copper, Analytical techniques, Municipal 
wastes. 


Rye (Secale cereale) was greenhouse-grown in 
sandy loam fertilized with digested secondary 
sludge in studies to evaluate the yield and uptake 
ot Cd, Cu, Pb, and Zn as a function of sludge 
origin, pH, incubation time between mixing and 
planting, and plant age. Sludge appliction rates of 
0-10% on a dry weight basis and incubation times 
ranging 0-7 weeks were used. The effects of sludge 
obtained from Baltimore, Maryland, and Washing- 
ton, District of Columbia, were compared. Com- 
parisons of three successive clippings revealed 


that plant yields decreased at higher sludge appli- 
cation rates. Metal uptake increased with sludge 
addition and with plant age, with the effect being 
greatest for Zn, followed by Pb and Cu. With the 
addition of lime, the uptake of Zn from sludge 
decreased, followed by Cd, Pb, and Cu. The up- 
take of Cu and Pb significantly decreased with in- 
cubation. The data suggested that the tendency to 
form organic complexes was greater for Cy than 
for Pb, Zn, and Cd. The relative uptake of HCL- 
extractable Cd from the soil was greater than that 
of Zn, especially upon liming. (Snyder-FIRL) 
W78-05863 


THE USE OF FAECAL BACTERIA AS A 
TRACER FOR SEWAGE SLUDGE DISPOSAL 
IN THE SEA, 

Ministry of Agriculture, Fisheries and Food, 
Burnham-on-Crouch (England). Fisheries Lab. 
For primary bibliographic entry sce Field 5B. 
W78-05876 


A FAECAL STEROL SURVEY IN THE CLYDE 
ESTUARY, 

Bristol Univ. (England). Dept. of Chemistry. 

For primary bibliographic entry sce Field 5B. 
W78-05879 


DISTRIBUTION OF VIRAL AND BACTERIAL 
PATHOGENS IN A COASTAL CANAL COM- 
MUNITY, 

Baylor Coll. of Medicine, Houston, TX. Dept. of 
Virology and Epidemiology. 

For primary bibliographic entry see Field 5B. 
W78-05880 


NEARSHORE SEDIMENT POLLUTION IN 
ISRAEL BY TRACE METALS DERIVED FROM 
SEWAGE EFFLUENT, 

Hebrew Univ. of Jerusalem, Rehovot (Israel). 
Dept. of Soil and Water Science. 

For primary bibliographic entry see Field 5B. 
W78-05887 


CONVERTING WASTES TO ENERGY--A CON- 
CEPTUAL APPROACH, 

Nihoa Suido Consultants Co. Ltd., Tokyo. 

For primary bibliographic entry see Field 5D. 
W78-05896 


UNDERGROUND INJECTION OF LIQUID 
WASTE CAN BE ENVIRONMENTALLY 
SOUND, 


Texas Water Quality Board, Austin. 

J. W. Mullican. 

Water and Sewage Works, Vol. 124, No 12, p 62- 
63, December, 1977. 


Descriptors: *Waste disposal wells, 
*Underground waste disposal, ‘*Injéction, 
*Geologic control, *Environmental engineering, 
Liquid wastes, Texas, Administrative agencies, 
Analytical techniques, Legislation, Waste water 
disposal. 


Subsurface injection can be an environmentally 
sound method of waste disposal. In Texas, the 
Disposal Well Act requires certification by the 
Texas Water Quality Board that wastes will not be 
injected into freshwater strata, protecting ground- 
water resources. Subsurface disposal of other 
wastes requires a thorough engineering and 
geological evaluation of the waste character, well 
design, construction, operation, and monitoring 
program. Injection is only permitted after other 
methods have been found less desirable with re- 
gard to environmental protection and dependabili- 
ty. A technical staff qualified to evaluate applica- 
tions in light of current developments is required. 
Application for a permit requires an on-site inspec- 
tion and a technical report including information 
on local topography and geology, chemical and 
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physical characteristics of the waste, and average 
and maximum anticipated injection rates. Disposal 
wells are inspected routinely; routine measure. 
ments of surface injection pressures and water 
analyses are required. Safe abandonment of the in- 
jection well and the effect on improperly plugged 
wells in the vicinity must also be considered, 
Proper plugging confines the injected wastes toa 
specific area. Cement plugs must be properly 
placed at the top of the injection zone, across any 
formation producing oil or gas, and at the top and 
bottom of the surface casing. (Snyder-FIRL) 
W78-05899 


BEHAVIOR OF ANIONIC SURFACTANTS IN A 
SOIL-SEWAGE EFFLUENT SYSTEM, 
Agricultural Research Organization, Bet Dagan 
(Israel). Inst. of Soils and Water. 

For primary bibliographic entry see Field 5B. 
W78-05900 


IMPROVING SUBSURFACE 
SYSTEM PERFORMANCE, 
Agricultural Research Center, Beltsville, MD. 

E. E. Jones, Jr. 

Journal of Environmental Health, Vol. 40, No. 4, p 
186-190, 1978. 


DISPOSAL 


Descriptors: *Subsurface drainage, *Septic tanks, 
*Domestic wastes, *Soil disposal fields, *Soil 
dynamics, Percolation, Soil classification, 
Hydraulic structures, Drainage engineering, 
Waste water treatment, Waste water disposal. 


Factors influencing the longevity of domestic sub- 
surface disposal systems, including oxidation 
potential, soil percolation, hydraulic loading, soil 
type, and weather, are discussed. Consideration of 
primary and secondary soil moisture is necessary 
in the construction of disposal systems. Increasing 
the soil moisture content reduces the oxidation 
potential of the soil to below the level required for 
the degradation of organic compounds. E ive 
soil moisture content can lead to anaerobic condi- 
tions and early failure of the septic system. Time 
controlled, intermittent loading systems with 
manual override and overload alarm are recom- 
mended for hydraulic loading of sand over al- 
ternated systems, volume controlled intermittent 
systems, and direct gravity loading systems. The 
time-volume control system limits loading to 0.5 
cm/hr with 4-10 doses daily. Intermittent uniform 
pressure distribution and alternated loading 
systems are recommended for silt and clay loam 
soils with percolation rates ranging 60-300 
minutes/inch. Sandy loam soils have percolation 
rates ranging 1-12.9 minutes/inch. Soil disposal 
systems located in soils with percolation rates of 0- 
5 minutes/inch have an estimated life of 13-36 
years for families of 1-6 members. Disposal 
system longevity is also calculated for fair and 
poorly percolated soils. (Lisk-FIRL) 

W78-05901 








PURIFICATION OF SECONDARY EFFLUENT 
IN A NATURAL SAND FILTER, 

Rensselaer Polytechnic Inst., Troy, NY. Dept. of 
Environmental E nginecring. 

For primary bibliographic entry see Field 5D. 
W78-05902 


NITRATE LEACHING DURING LONG-TERM 
SPRAY IRRIGATION FOR TREATMENT OF 
SECONDARY SEWAGE EFFLUENT. ON 
WOODLAND SITES, 

Pennsylvania State Univ., University Park. Dept. 
of Agronomy. 

For primary bibliographic entry see Field 5B. 
W78-05903 
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THE IMPACT OF WATER SAVING WATER 
CLOSETS ON BUILDING DRAINS AND 
SEWERS, 

Pennsylvania State Univ., University Park. Inst. 
for Research on Land and Water Resources. 

For primary bibliographic entry see Field 3D. 
W78-05904 


DISCHARGE OF NITROGEN, PHOSPHORUS 
AND ORGANIC MATTER INTO THE GULF OF- 
BOTHNIA, 

National Swedish Environment Protection Board, 
Uppsala. Limnological Survey. 

For primary bibliographic entry see Ficld 5B. 
W78-05905 


COST-EFFECTIVENESS OF ON-SITE AND 
COMMUNITY SEWERAGE ALTERNATIVES, 
Brown and Caldwell, Eugene, OR. 

For primary bibliographic “ities see Field 5D. 
W78-05910 


CHARACTERISTICS OF MUNICIPAL WASTE- 
WATER DISCHARGES, 1976, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

For primary bibliographic entry see Field 5B. 
W78-05912 


METALS IN POWER PLANT COOLING 
WATER DISCHARGES, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

For primary bibliographic entry see Field 5B. 
W78-05913 


IN SITU MEASUREMENTS OF INITIAL DILU- 
TION, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

For primary bibliographic entry see Field 5B. 
W78-05915 


COASTAL CURRENTS, 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

For primary bibliographic entry see Field 5B. 
W78-05916 


PHOSPHORUS DYNAMICS IN SOILS IR- 
RIGATED WITH MUNICIPAL WASTEWATER, 
Purdue Univ., Lafayette, IN. Water Resources 
Research Center. 

For primary bibliographic entry see Field SD. 
W78-05937 


THE BACTERIAL POLLUTION OF THE 
COASTAL WATERS OF THE PROVINCE OF 
ROME, (IN ITALIAN), 

Ufficio Medico Provincial di Rome (Italy). 

For primary bibliographic entry see Field 5C. 
W78-05948 


INFECTIOUS HOSPITAL WASTES: THEIR 
TREATMENT AND SANITARY DISPOSAL, 
Florida Univ., Gainesville. Dept. of Chemical En- 
gineering. 

For primary bibliographic entry sec Field 5D. 
W78-05949 


USE OF A NATURAL MARSH FOR WASTE- 
WATER POLISHING, 

Wisconsin Univ.-Oshkosh. 

For primary bibliographic entry see Field 5D. 
W78-05960 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Ultimate Disposal Of Wastes—Group 5E 


EUTROPHICATION AND WATER POLLU- 
TION 

Federal Water Pollution Control Administration, 
Washington, DC. 

For primary bibliographic entry see Field 5C. 
W78-05982 


EFFECT OF LAND DISPOSAL APPLICATIONS 
OF MUNICIPAL WASTES ON CROP YIELDS 
AND HEAVY METAL UPTAKE, 
National Fertilizer Development Center, Muscle 
Shoals, AL. 
Ph par peo bibliographic entry see Field 5B. 
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HANDLING AND DISPOSAL OF SLUDGES 
FROM COMBINED SEWER OVERFLOW 
TREATMENT, PHASE I - CHARACTERIZA- 
TION, 
Envirex, Inc., 
Sciences Div. 
M. K. Gupta, E. Bollinger, S. Vanderah, C. 
Hansen, and M. Clark. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-270 212, 
Price codes: A10 in paper copy, A01 in microfiche. 
Report No. EPA - 600/2-77-053a, May, 1977. 188 p, 
44 fig, 51 tab, 55 ref, 3 append. 68-03-0242. 


Milwaukee, WI. Environmental 


Descriptors: ‘*Combined sewers, ‘*Overflow, 
*Pesticide residues, *Sludge disposal, *Sewage 
treatment, *Pesticides, *Heavy metals, Pollutant 
identification, Sludge, Solid wastes, Ultimate 
disposal, Solid wastes, Volumetric analysis, 
Volumes, Suspended solids, Sludge characteriza- 
tion, Combined sewer overflow, Sludge treat- 
ment(Physical physical/chemical _ biological), 
Pump/bleedback, *Dry-weather sludge, Residual 
quantity, Residues, Sludge, Drying, Characteriza- 
tion. 


The results of a charcterization and treatment test 
program to develop optimum means of handling 
and disposing of residual sludges from combined 
sewer overflow (CSO) treatment systems are sum- 
marized. Desk top engineering reviews were con- 
ducted to gather, analyze, and evaluate pertinent 
information relating to pump/bleedback of treat- 
ment residuals to the dry-weather sludge han- 
dling/treatment and disposal facilities. The 
volumes and characteristics of the residual vary 
widely; volumes ranged from less than 1% to 6% 
of the raw volume treated and contained 0.12% to 
11% suspended solids. Sludge volatile contents 
varied between 25% and 63% with biological treat- 
ment residuals showing the highest volatile con- 
tent and fuel values. The heavy metal and pesti- 
cide concentrations of the various sludges were 
observed to be significant and are presented. 
Pump/bleedback of CSO treatment may be im- 
practical for an entire city because of the possibili- 
ty of hydraulic and/or solids overloading of the 
dry-weather treatment facilities. Controlled 
pump/bleedback of a selective basis may be feasi- 
ble. For low solids content residuals (storage, 
screen backwash, waste activated sludge, etc.), 
gravity or flotation thickening are the optimum 
steps for the removal of the major water portion, 
while centrifugation and vacuum filtration are the 
optimum dewatering techniques for the high solids 
content residuals (settled storage treatment 
sludge, flotation scum, and other thickened 
sludges) prior to their disposal by incineration of 
landfill. Follow-up study recommendations are 
outlined. (Seip - IPA) 

W78-05987 


USE OF CLIMATIC DATA IN ESTIMATING 
STORAGE DAYS FOR SOILS TREATMENT 
SYSTEMS, 

Environmental Data Service, Asheville, NC. 

D. M. Whiting. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-263 597, 
Price codes: AOS in paper copy, AOI in microfiche. 
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Report No. EPA-600/2-76-250, November, 1976. 
90 p, 47 fig, 4 tab, 35 ref, 3 append 


Descriptors: *Storage capacity, *Computer pro- 
grams, *Climatology, *Climatic data, *Soil treat- 
ment, Soil properties, *Land application, Cold- 
weather operations, Wet-region operations. 


Computer programs which estimate storage needs 
for Soil Treatment Systems are developed from 
analyses of daily climatological data; the number 
of days each year that the systems may be inopera- 
tive because of unfavorable weather conditions 
can be estimated. Cold region winter seasons are 
examined for a 20-25 year period. Each day is 
defined as favorable, partly favorable, or un- 
favorable using a set of thresholds for tempera- 
ture, precipitation, and snow depth. A daily ac- 
counting’ procedure adjusts in-storage increases 
and decreases on the basis of day, type and draw- 
down rate. Maximum storage days (each year) are 
summarized in a table, including mean, standard 
deviation, unbiased third moment about the mean, 
coefficient of skewness, and storage days for 
recurrence intervals of 5; 10, 25, and 50 years. A 
second program designed for use in wet regions 
where the primary constraint to land application is 
saturated soil is developed. Daily mean tempera- 
ture and precipitation are examined for the same 
peiod, using the modified Palmer program which 
estimates the condition of the underlying and sur- 
face soil layers in order to identify periods when 
saturation occurs and runoff would result from ad- 
ditional precipitation or application. The longest 
consecutive period of unfavorable days each year 
is summarized in a table which also shows esti- 
mated storage days at 5, 10, 25, and SOth percen- 
tiles. Chronological listings of the actual data and 
computations for the entire period of record can 
be furnished. Thresholds of most of the parame- 
ters can be changed to suit individual systems. 
With modification, the program can examine con- 
ditions of the surface layer during the growing 
season as an estimate of irrigation needs. (Seip- 
IPA) 

W78-05993 


STUDIES ON THE PURIFICATION OF WASTES 
FROM THE NITROGEN FERTILIZER INDUS- 
TRY BY INTENSIVE ALGAL CULTURES. IV. 
GROWTH OF CHLORELLA VULGARIS IN 
WASTES WITH HIGH NITROGEN CONTENT 
IN CONTINUOUS AND INTERMITTENT 
LIGHT, 

Warsaw Univ. (Poland). Dept. of Environmental 
Microbiology. 

For primary bibliographic entry see Field SD. 
W78-05997 


OCEAN DUMPING: PHILADELPHIA'S STORY. 
Environmental Science and Technology, Vol. 9, 
No. 10, p 916-917, October 1975. | fig. 


Descriptors: 
disposal, 


*Philadelphia(PA), 
*Ocean dumping, *Recycling, 
*Beneficial use, *Land reclamation, Heavy 
metals, Pennsylvania, Oceans, Waste disposal, 
Sludge disposal, Middle Atlantic Bight, Permits, 
Regulation, Fertilizers, Landfills, Water pollution 
sources, Water pollution control, Food chains, 
Strip mines, Toxins, Environmental Protection 
Agency, Public health, Epidemics. 


*Sewage 


The new EPA ocean dumping permit for Philadel- 
phia’s sewage, which requires the city to end all 
dumping by 1981, could have many beneficial con- 
sequences. The permit specifies that 1975 dumping 
must be held to the 1974 level (150 million gallons), 
and reduced 50% by 1979. The most desirable al- 
ternative to the current disposal system lies in 
using the sewage sludge to reclaim and revegetate 
the thousands of acres of active and abandoned 
strip mines in Pennsylvania. Sludge would 
promote growth of grasses, the most resistant of 
all plants to uptake of the heavy metals present in 
the sludge. As fertilizer, the sludge would be use- 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5E—Ultimate Disposal Of Wastes 


ful for revegetating highway medians, golf cour- 
ses, and parks. Sludge could be mined for its 
nutrient and heavy metal content at a net operating 
cost less than one-third the present cost of barging 
it to the dumping site 40 miles east of Ocean City, 
Maryland, in the Middle Atlantic Bight. Pathogens 
and other toxic sludge components present far 
greater hazards at sea than in terrestrial systems. 
Shellfish and other edible marine invertebrates are 
very prone to accumulate pathogenic microorgan- 
isms. Whereas there has never been an epidemic 
traceable to land sludge application, since 1900 
there have been some 600 epidemics in the U.S. 
directly attributable to sewage discharge into 
water. Other toxic substances are also less 
hazardous on land because of the multiple barriers 
to biological uptake in terrestrial plants and soils 
which have no counterpart in marine systems. 
(Lynch-Wisconsin) 

W78-06021 


EFFECTS OF POLLUTION ON WATER QUALI- 
TY, PERDIDO RIVER AND BAY, ALABAMA 
AND FLORIDA. 

Federal Water Pollution Administration, Athens, 
GA. Southeast Water Lab 

For primary bibliographic entry see Field 5C 
W78-06044 


WATER QUALITY FACTORS, NORTH 
PLATTE RIVER, WYOMING-NEBRASKA. 
National Field Investigations Center, Denver, CO. 
For primary bibliographic entry see Field 5G. 
W78-06049 


ANALYSIS OF OPERATION 
BENTHIC INVERTEBRATES. 
Marine Research Inc., Falmouth, MA. 

For primary bibliographic entry see Field 5C. 
W78-06052 


‘DEEP SIX’ 


A FIELD STUDY OF THE AGRICULTURAL 
USE OF SEWAGE SLUDGE: Il. EFFECT ON 
SOIL N AND P, 

Ball State Univ., Muncie, IN. Dept. of Natural 
Resources. 

K. A. Kelling, L. M. Walsh, D. R. Keency, J. A. 
Ryan, and A. E. Peterson. 

Journal of Environmental Quality, Vol 6, No 4, p 
345-352, October-December, 1977. 3 fig, 5 tab, 25 
ref. 


Descriptors: *Sludge disposal, *Land use, 
*Pollutant identification, *Nitrogen compounds, 
*Phosphorus, Groundwater, Nitrification, 


Denitrification, Leaching, Impaired water quality, 
Municipal wastes, Waste water treatment. 


Changes in concentrations of soil inorganic N, or- 
ganic N, and available P with time were examined 
at field sites in Arlington and Janesville, Wiscon- 
sin, which had been treated with digested sludge. 
Liquid digested sludge applied at rates of 3.75-60 
metric tons/ha increased the concentrations of in- 
organic N, organic N, and available P in the sandy 
loam and silt loam soils. Most of the inorganic N in 
the digested sludge was in the form of NH4-N and 
was rapidly nitrified. At application rates of 30 
metric tons/ha or higher, substantial amounts of 
sludge-applied N were lost by leaching. Concen- 
trations of NO3-N in the soil water were over 100 
mg/liter at a depth of 120-150 cm within 10 weeks 
after sludge application on permeable sandy loam 
and within about | year after application on silt 
loam. The N balance indicated that considerable N 
might have been lost via denitrification or 
volatilization at application rates over 30 metric 
tons/ha. As much as 50% of the organic N in the 
sludge was mineralized by 3 weeks after applica- 
tion, more than previously reported. During the 
following 25 months, the mineralization rate es- 
sentially remained at about 250 mg of organic N/kg 
of soil/year where 60 metric ton/ha had been ap- 
plied and at 180 mg of organic N/kg of soil/year 


where 30 metric ton/ha had beer applied. Sludge 
applications immediately increased the quantity of 
available P. The quantity of ‘available P sub- 
sequently decreased with time, probably due to P 
fixation. Where higher treatment rates had been 
used, significant amounts of available P remained 
in the soil after 2 years. (See also W78-04609 and 
W78-06060) (Snyder-FIRL) 

W78-06059 


PLANNING FOR CLEANING UP AN ESTUARY- 
-PART Ii: PHYSICAL PLANNING FOR THE 
MERSEY, 

For primary bibliographic entry sce Field 5G. 
W78-06062 


RECOVERY OF YEAST FROM CONFEC- 
TIONERY EFFLUENT, 

Reading Univ., (England). Philip Lyle Memoriai 
Research Lab. 

For primary bibliographic entry sce Field 5D. 
W78-06070 


HEAT RECOVERING INCINERATION OF OR- 
GANIC EMISSIONS SAVES $970/000/YR IN 
FUEL COSTS, 

Amoco Chemicals Corp., Jolict, IL. 

W. W. Twaddle, C. Olson, and K. L. Kramer. 
Chemical Processing, Vol. 41, No. 1, p 116-117, 
January, 1978. 1 fig. 


Descriptors: *Chemical industry, *Incineration, 
“Organic compounds, *Thermal conductivity, 
*Chemical wastes, Heat transfer, Boilers, Steam, 
Oxidation, Design data, Waste treatment, Indus- 
trial wastes. 


A Cor-Pak direct-flame fume incinerator, designed 
by C-E Air Preheater, Combustion Engineering, 
Inc of Wellsville, New York, is being used to pro- 
vide heat for operations at Amoco Chemical Com- 
pany’s maleic anhydride plantin Joliet, Illinois. 
Tail gases from the maleic anhydride plant are pre- 
heated to 700F in the primary heat exchanger of 
the thermal oxidizer unit. The hydrocarbon-bear- 
ing gases are transferred to a combustion chamber 
where they are oxidized to carbon dioxide and 
water vapor by direct flame combustion and raised 
to a temperature of 1,400F. More than 46% of the 
heat is transferred from the tail gases to tube-en- 
cased fumes as the gases pass over a recuperative 
heat exchanger. Additional heat is removed as the 
gases are passed through a waste heat recovery 
boiler for the removal of steam. Residual gas is in- 
cinerated at SOOF in stakcs. The recovery boiler 
steam and oxidation heat provide all the heat 
necessary to operate the maleic anhydride plant, 
as well as excess steam to power other operations. 
An annual savings of energy costs has been esti- 
mated at more than $970,000. (Lisk-FIRL) 
W78-06072 





DISPOSAL OF WASTE-OILS AND PCB’S IN CE- 
MENT KILNS, 

Dundee Cement Co., MI. 

T. Patzias. 

Pit and Quarry, Vol. 70, No. 8, p 88-90, February, 
1978. 6 ref. 


Descriptors: *Polychlorinated biphenyls, *Oil 
wastes, *Cements, *Incineration, *Construction 
materials, Zinc, Lead, Bromine, Phosphorus, 
Waste water treatment, Waste disposal, Industrial 
wastes. 


The incineration of waste oils and polychlorinated 
biphenyls was evaluated as a fuel source for ce- 
ment kiln operations. Pilot-scale studies with auto- 
mative crank case drainings were conducted at the 
St. Lawrence Cement Co. Ltd.. of Ontario, 
Canada. The waste oil, containing small concen- 
trations of lead, zinc, phosphorus. and bromine, 
was fed into the cement kiln at a rate of 8-12 
gal/min under a pressure of 150 Ibs/square inch. 
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Incineration in the kiln with the waste oil resulted 
in better combustion of the active components; a 
9% fuel savings was realized when compared to 
1974 coal prices. Incineration of chlorinated 
hydrocarbons and polychlorinated biphenyls in 
pilot-scale cement kilns revealed a 99.98% com- 
bustion efficienty of the wastes in the production 
of low alkali cement. Emission samples contained 
50 ppb of low molecular weight volatile com- 
pounds and no high molecular weight compounds, 
hydrochloric acid, or free chlorine. An estimated 
Btu recovery of 65% was realized from the in- 
cineration of these wastes. (Lisk-FIRL) 
W78-06074 


YEAST PRODUCTION ON SPENT SULPHITE 
R. | 


LIQUO 

Wilson Rowntree (Pty) Ltd., London (England). 
For primary bibliographic entry see Field 5D. 
W78-06078 


EVALUATION OF LEACHATE CHARAC.- 
TERISTICS AND PHYSICAL PROPERTIES OF 
COMPACTED MIXTURES OF FLY ASH AND 
WASTEWATER SLUDGE, 

West Virginia Univ., Morgantown. 

For primary bibliographic entry see Field 5B. 
W78-06118 


IDENTIFICATION OF RELEVANT CRITERIA 
AND SURVEY OF POTENTIAL APPLICATION 
SITES FOR ARTIFICIAL HABITAT CREA- 
TION, VOLUME I, RELEVANT CRITERIA FOR 
MARSH-ISLAND SITE SELECTION AND 
THEIR APPLICATION. 

Coastal Zone Resources Corp., Wilmington, NC. 
For primary bibliographic entry see Field 5G. 
W78-06128 


STUDIES ON THE CHARACTERISTICS AND 
DISPOSAL PROBLEMS OF INDUSTRIAL EF- 
FLUENTS WITH REFERENCE TO ISI STAN- 
DARDS: (PART II), 

D. A. V. Coll., Muzaffarnagar (India). Pollution 
Relevant Research Lab. 

For primary bibliographic entry sce Field 5G. 
W78-06132 


THE EFFECT OF THE SPRAY IRRIGATION OF 
SECONDARY TREATED EFFLUENT ON THE 
VEGETATION, SOILS AND GROUNDWATER 
QUALITY IN A NEW JERSEY PINE BARRENS 
HABITAT, 

Rutgers - The State Univ., New Brunswick, NJ. 
For primary bibliographic entry see Field 5B. 
W78-06135 


I. DYNAMICS OF MERCURY IN LAKE SEDI- 
MENTS. IL. STUDIES ON ORGANIC 
PHOSPHORUS IN SOILS IRRIGATED WITH 
MUNICIPAL WASTEWATERS, 

Purdue Univ., Lafayette, IN. 

For primary bibliographic entry see Field 5C. 
W78-06137 


RESOURCES ALLOCATION TO OPTIMIZE 
MINING POLLUTION CONTROL, 

Ohio State Univ. Research Foundation, Colum- 
bus. 

For primary bibliographic entry see Field 5G. 
W78-06138 


SEWAGE SLUDGE-SOIL SYSTEMS: A STUDY 
OF METAL FORMS AND EFFECT OF METALS 
ON CARBONS AND NITROGEN TRANSFORMA- 
TIONS, 

Purdue Univ., Lafayette, IN. 

For primary bibliographic entry see Field SC. 
W78-06139 
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CHEMICAL ASPECTS OF GROUND WATER 
RECHARGE WITH WASTEWATERS, 

California Univ., Berkeley. 

For primary bibliographic entry see Field SB. 
W78-06141 


EFFECTS OF ANAEROBICALLY DIGESTED 
MUNICIPAL SEWAGE SLUDGE APPLICATION 
ON CHEMICAL PROPERTIES OF SELECTED 
SOILS WITH EMPHASIS ON DISTRIBUTION 
OF ZINC AND CADMIUM FORMS, 

Cornell Univ., Ithaca, NY. 

For primary bibliographic entry sce Field 5B. 
W78-06173 


SIMULATION OF WASTEWATER INJECTION 
INTO A COASTAL AQUIFER SYSTEM NEAR 
KAHULUI, MAUI, HAWAII, 

Geological Survey, Reston, VA. Water Resources 
Div., and Geological Survey, Tallahassee, FL. 
Water Resources Div., and Geological Survey, 
Menlo Park, CA. Water Resources Div. 

For primary bibliographic entry see Field 5B. 
W78-06186 


5F. Water Treatment and 
Quality Alteration 


INCIDENCE OF ESOPHAGEAL CANCER IN 
THE GURYEV OBLAST DEPENDING ON THE 
MINERAL COMPOSITION OF THE DRINKING 
WATER, (IN RUSSIAN), 

Kazakh Research Inst. Oncology Radiology, Alma 
Ata (USSR). 

For primary bibliographic entry see Field 5G. 
W78-05740 


WATER FOR THE WEALTHY, 
For primary bibliographic entry see Field 5G. 
W78-05750 


THE PHYSIOLOGICAL-HYGIENIC IM- 
PORTANCE OF FLUORINE CONTENT IN 
DRINKING WATER, (IN RUSSIAN), 

Kievskii Meditsinskii Inst. (USSR). 

For primary bibliographic entry see Field SC. 
W78-05806 


CHLORINATION AND OZONATION _ IN 
WATER AND WASTEWATER TREATMENT, 
Pennsylvania Univ., Philadelphia. Dept. of Civil 
and Urban Engincering. 

J.D. Keenan, and D. A. Hegemann. 

Chemosphere, Vol. 7, No. 1, p 9-28, 1978. 2 fig, 51 


ref. 


Descriptors: *Chlorination, *Ozone, *Coliforms, 
*Potable water, *Odor, Taste, Water purification, 
Disinfection, Hydrogen sulfide, Biochemical ox- 
ygen demand, Chemical oxygen demand, Waste 
water treatment, Water treatment. 


An evaluation based on chemical and biological 
factors cited in previous studies of chlorine and 
ozone as disinfection agents of waste water and 
potable water was presented. Chlorination of pota- 
ble water was effective for the removal of tastes, 
odors, color, iron, and manganese. Chlroine was 
also found to control algal growth, slime growth, 
and hydrogen sulfide, and to improve activated sil- 
ica precipitation. Studies in which the use of 
chlorine in waste water treatment was shown to 
produce potentially toxic chlorinated organics 
were cited. The production of chlorinated organics 
in waste water considered more serious than in 
potable water because of the larger number and 
concentrations of organics in waste water. 
Dechlorination was considered an expensive 
remedy for the effects of chlorination. Ozonation 
of waste water was found effective in the reduc- 
tion of fecal coliform counts, odor, color, turbidi- 
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ty, organic pesticides, and the conversion of cya- 
nide to a biodegradable level. Treatment with 60 
ppm of ozone was required to reduce BOD levels; 
COD was reduced with more conventional ozone 
concentrations. Costs for ozonation and chlorina- 
tion of waste water appeared compatible. An anal- 
ysis of the chemical reactions occurring during 
ozonation and chlorination was presented. (Lisk- 
FIRL) 

W78-05867 


A MICRO-KJELDAHL TECHNIQUE FOR 
NITROGEN DETERMINATION IN WATER, 
WASTEWATER, AND SLUDGE, 

Butler, Fairman and Scufert, Inc., Carmel, IN. 
For primary bibliographic entry sce Field 5A. 
W78-05878 


CANNING GROUP EXPANSIONS. 
For primary bibliographic entry sce Field 5D. 
W78-05908 


A MODIFIED PERCHLORINATION 
PROCEDURE FOR THE DETERMINATION OF 
POLYCHLORINATED BIPHENYLS, 

Wisconsin Univ.-Madison. Water Chemistry Lab. 
For primary bibliographic entry sce Field 5A. 
W78-05939 


LEAD CONTAMINATION IN DRINKING 
WATER IN LJUBLIJANA, (IN SLOVENIAN), 
For primary bibliographic entry sce Field SA. 
W78-05981 


THE COST OF REMOVING CHLOROFORM 
AND OTHER TRIHALOMETHANES FROM 
DRINKING WATER SUPPLIES, 

Environmental Protection Agency, Cincinnati, 
OH. Office of Research and Development. 

R. M. Clark, D. L. Guttman, J. L. Crawford, and J. 
A. Machisko. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-264 283, 
Price codes: A06 in paper copy, AOI in microfiche. 
Report No. EPA - 600/1-77-008, March, 1977. 97 p, 
58 fig, 21 tab, 12 ref. 


Descriptors: *Water treatment, *Disinfection, 
*Potable water, *Capital costs, *Operational 
costs, *Cost analysis, *Chlorination, *Activated 
carbon, *Ozonc, *Acration, Organic compounds, 
Planning, *Chloroform, *Trihalomethanes, 
*Chlorine dioxide, Ozonation, Carcinogens, 
Granular activated carbon. 


The cost of several alternatives to chlorine use in 
the disinfection of drinking water are analyzed. 
Costs are assessed for chlorine, chlorine dioxide, 
and ozone as direct disinfection agents. The cost 
of aeration as a means of removing chloroform 
and other trihalomethanes (the potentially car- 
cinogenic by-preducts of chlorination) is ex- 
amined. An in-depth analysis of the costs as- 
sociated with the use of granular activated carbon 
as a general means of removing organics is 
prepared; costs both with and without separate 
contractor systems and an examination of the 
possible cost savings associated with regional 
regeneration are included. The costs presented are 
intended for the development of planning esti- 
mates only and not for the preparation of bid docu- 
ments or detailed cost estimates. Exact capital and 
operating costs are location-dependent and highly 
variable. Costs are presented to facilitate adjust- 
ments to the reported costs when local information 
is available. Standardized levels for a sclected set 
of design parameters are assumed and sensitivity 
analysis is performed for the majority of the 
parameters. The values for 1. , 10, 100, and 150 
mgd plants for all treatment alternatives examined 
are given in a table. Chlorination was found to be 
the cheapest of all the treatment technologies. 
(Seip - IPA) 

W78-05988 


RECOVERY OF LIME AND MAGNESIUM IN 
POTABLE WATER TREATMENT, 

Black, Crow and Eisdness, Inc., Montgomery, 
Al 


C. G. Thompson, and G. A. Mooney. 

Available from the National Technical Informa- 
tion Service, Springficld, VA 22161 as PB-266 276, 
Price codes: A07 in paper copy, AOI in microfiche. 
Report No. EPA - 600/2-76-285, December, 1976. 
119 p, 20 fig, 18 tab, 33 ref, 4 append. 5803194-01- 
4. 


Descriptors: *Potable water, *Water treatment, 
*Water softening, ‘*Magnesium carbonate, 
*Calcium carbonate, ‘Recycling, *Lime, 
*Flotation, Beneficiation, Capital costs, Operating 
costs, Cost analysis, Pilot plants, *Froth flotation. 


Treatment of hard, turbid surface water using a 
magnesium carbonate (MgC03) process in a 2 mgd 
pilot plant in Water District No. 1, of Johnson 
County, Kansas was investigated; water quality 
equalled or ¢ ded that obtained with conven- 
tional treatment. Froth flotation was used to 
separate calcium carbonate (CaC03) formed in the 
treatment process from water softening sludges. 
Bench-scale and pilot plant flotation tests have 
shown that sludges formed by softening turbid 
water can be processed to yield a relatively pure 
CaC03 which is suitable for lime recovery. Lime 
recovery will drastically reduce the amount of 
water plant sludge for ultimate disposal. Process 
variables affecting both MgC03 recovery and 
CaC03 beneficiation were studied. MgC03 was 
recovered from the saturated magnesium bicar- 
bonate recycle liquor; the cost per ton to produce 
relatively pure MgO was estimated to range from 
$147 to $185. A comparison of capital and operat- 
ing costs for MgC03 treatment, sludge flotation, 
and lime recovery with present operating costs 
(including waste disposal) indicated that annual 
costs would be lower with the new technology; it is 
recommended that magnesium recycle, froth flota- 
tion, and lime recalcination be adopted at this 
plant. (Scip - IPA) 

W78-05990 





VIRUS PARTICLE AGGREGATION AND 
HALOGEN DISINFECTION OF WATER SUP- 
PLIES, 

North Carolina Univ. at Chapel Hill. 

D. G. Sharp. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-266 358, 
Price codes: A04 in paper copy, AOI in microfiche. 
Report No. EPA-600/2-76-287, December, 1976. 49 
p, 30 fig, 2 tab, 18 ref. R803771, DAMDI7-17- 
A013. 


Descriptors: *Aggregates, *Viruses, *Dispersion, 
*Disinfection, Chlorination, Bromine, *Halogens, 
Continuous flow, Scdimentation rates, Centrifuga- 
tion, Pollutant identification, Water treatment, 
*Reovirus, *Poliovirus, Disinfection rates, Virus 
inactivation, ‘Flash Flood’ apparatus. 


Bromine and chlorine disinfection of reovirus and 
poliovirus suspensions in water is investigated. 
When rcovirus aggregates are present in water 
suspensions containing bromine, disinfection 
proceeds at a constantly de creasing rate which is 
determined by the frequency of the different ag- 
gregate sizes in the mixture. Both reoviruses and 
polioviruses in aggregated form are much more re- 
sistant to bromine and chlorine disinfection than 
single particles. The basic reaction rates for single 
virions can accurately be determined and com- 
pared by removing aggregates from the suspen- 
sion: this is accomplished by sedimentation of the 
particles by centrifugation, taking advantage of ag- 
gregates’ difference in sedimentation velocity. 
Poliovirus suspensions of single particles are 
about 25 times more resistant to bromine than 
similar suspensions of reovirus. Bromine destroys 
poliovirus a little faster than chlorine but both are 
very fast acting on single virions. The ‘Flash 
Flood* apparatus allows the very short time expo- 
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sures required to determine the kinetics of single 
virion disinfection rates. Dilution of laboratory 
stock virus in water tends to aggregate it; special 
methods are described to detect aggregation at 
high dilutions. Problems inherent in the disinfec- 
tion of natural and induced virus aggregate suspen- 
sions are identified. Specific recommendations for 
further research primarily address the problems of 
treating and/or dispersing virus aggregates effec- 
tively. (Seip - IPA) 

W78-05991 


EXPERIMENTAL EVALUATION OF OXYGEN 
AND AIR ACTIVATED SLUDGE NITRIFICA- 
TION SYSTEMS WITH AND WITHOUT PH 
CONTROL, 

District of Columbia Dept. of Environmental Ser- 
vices, Washington. EPA-DC Pilot Plant. 

For primary bibliographic entry see Field 5D. 
W78-05992 


MANUAL OF TREATMENT TECHNIQUES FOR 
MEETING THE INTERIM PRIMARY DRINK- 
ING WATER REGULATIONS. 

Environmental Protection Agency, Cincinnati, 
OH. Office of Research and Development. 

Report No. EPA - 600/8-77-005, May 19, 1977. 73 
p, 55 fig, 17 tab, 108 ref. 


Descriptors: *Potable water, *Water purification, 
*Water pollution treatment, *Cost analysis, 
*Disinfection, Turbidity, Radioactive wastes, 
Coliforms, Inorganic compounds, Organic pesti- 
cides, Monitoring, Diatomaccous earth, Filtration, 
Chlorination, Sludge disposal, Radium 
radioisotopes, Ion exchange, Arsenic compounds, 
Cadmium, Chromium, Fluorides, Lead, Mercury, 
2,4-D, 2,4,5-T, Reverse osmosis, *Water quality 
standards, *Safe Drinking Water Act, National In- 
terim Primary Drinking Water Regulations, Public 
Law 93-523, Barium, Selenium, Silver, Granular 
media filtration, Ion exchange softening, Lime- 
soda softening, Lime sludge disposal, Alpha emit- 
ters, Beta emitters, Photon emitters, Endrin, Lin- 
dane, Taxophene methoxyclor. 


Treatment technologies for complying with max- 
imum contaminant level (MCL) standards (as man- 
dated by the 1974 Safe Drinking Water Act, Na- 
tional Interim Primary Drinking Water Regula- 
tions) for inorganic constituents, turbidity, 
coliform organisms, 6 _ pesticides, and 
radionuclides are presented. The descriptions are 
derived from literature and research conducted by 
the Water Supply Research Division and represent 
the technology that was known at the time the In- 
terim Primary Drinking Water Regulations became 
effective. Cost estimations and references are in- 
cluded for each treatment category. The inorganic 
contaminants covered include: arsenic, barium, 
cadmium, chromium, fluoride, lead, mercury, 
nitrate, sclenium, and silver. Granular media and 
diatomaceous earth filtration, used as techniques 
of turbidity removal, are discussed; filter plant 
sludge disposal procedures are outlined. The use 
of chlorine, ozone, and chlorine dioxide as disin- 
fection agents in the removal of coliform organ- 
isms and turbidity and disinfection by-products 
are described. Pesticide (organic contaminant) 
removal methods for endrin, lindane, taxophene, 
2,4-dichlorophenoxyacetic acid (2,4-D) 2,4,5- 
trichlorophenoxypropionic acid (2,4,5-TP 
(Silvex)), and methoxychlor are included. 
Radioactive contaminant removal procedures for 
alpha emitters (i.e., radium), and for beta and 
photon emitters are described. Radium removal 
methods (lime or lime-soda softening, ion 
exchange softening, and reverse osmosis), treat- 
ment water disposal processes (lime sludge, lime 
softening backwash, ion exchange brine, and 
reverse Osmosis waste disposals), monitoring 
techniques and removal methods for manmade 
radioactivity are outlined. (Seip-IPA) 

W78-05994 


TEN YEARS OF WATER FLUORINATION IN 
IVANO-FRANKOVSK, (IN RUSSIAN), 

Kievskii Meditsinskii Inst. (USSR). 

R. D. Gabovich, G. A. Stepanenko, and P. M. 
Bur’yan. 

Gig Sanit 11, p 22-26, 1976. 


Descriptors: *Fluorination, Human _ diseases, 
Public health, *Dental caries, *Water treatment, 
Mctab-Drug, *USSR(Ivano-Frankovsk). 


Ten years of water fluorination in Ivano-Fran- 
kovsk (USSR) proved the high effectiveness of 
this measure against dental caries. The incidence 
of dental caries among children, who had used 
fluorinated water in the course of all their life, 
decreased by 73%. This is close to the fluorination 
effectiveness indices, previously described in 
using natural water with an optimum fluorine con- 
tent.--Copyright 1978, Biological Abstracts, Inc. 
W78-06024 


PUBLIC WATER SUPPLIES OF NORTH 
CAROLINA, PART 5. SOUTHERN COASTAL 
PLAIN, 

Gcological Survey, Raleigh, NC. Water Resources 
Div 


For primary bibliographic entry sce Field 4A. 
W78-06178 
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MEASUREMENT OF SEDIMENT CONTROL 
IMPACTS ON AGRICULTURE, 

Arizona Univ., Tucson. Dept. of Agricultural 
Economics. 

J.C. Wade, and E. O. Heady. 

Water Resources Research, Vol 14, No 1, p 1-8, 
February 1978. 2 fig, 5 tab, 13 ref. 


Descriptors: *Sediment control, *Water pollution 
control, Impacts, *Agriculture, *Measurement, 
Parameter estimation, Soil loss, Optimization, 
Linear programming, Cost minimization, Policy, 
Land use, Mathematical models, Equations, 
Systems analysis. 


Environmental policy has been explicitly ex- 
panded in order to consider nonpoint or dispersed 
sources of water pollutants. This study utilizes a 
national agricultural model to evaluate hypotheti- 
cal policies of sediment control viewing the 
problem as primarily a national one of agricultural 
land use. A sediment sector is added to the basic 
Center for Agricultural and Rural Development- 
National Water Assessment model to test the im- 
pacts of sediment control policies on the agricul- 
tural production system. Costs of alternative con- 
trol policies are analyzed; these costs are defined 
as the additional costs to agriculture of several al- 
ternative sediment control policies. Using linear 
programming, the minimum cost of the minimum 
feasible total sediment lead is determined, a single 
restraint imposed at the national level. (Bell-Cor- 
nell) 

W78-05701 


THE TOXICITY OF CARBOPHOS FOR SOME 
HYDROBIONTS, (IN RUSSIAN), 

Azovskii Nauchno-Issledovatelskii Inst. Rybnogo 
Khozyaistva, Rostov-na-Donu (USSR). 

For primary bibliographic entry see Field 5C. 
W78-05711 


A MODEL CRITERION FOR SITE SELECTION 
OF LARGER SCALE TECHNICAL FACILITIES 
IN THE UPPER RHINE REGION, 

Nuclear Research Center, Karlsruhe (West Ger- 
many). 

G. Halbritter. 

In: Mathematical Models for Environmental 
Problems. Proceedings of the International Con- 
ference held at the University of Southampton, 
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England, September 8-12, 1975. C.A. Brebbia 
(Ed.), Department of Civil Engineering, 
Southampton University. John Wiley & Sean 
N.Y., N.Y., 1976, p 55-69. 7 fig, 8 ref. 


Descriptors: *Sites, *Evaluation, *Model studies, 
*Optimization, Rivers, *Project planning, *Water 
pollution control, Regional analysis, Economic ef- 
ficiency, Costs, Constraints, *Powerplants, En- 
vironment, Ecology, Equations, Systems analysis, 
*Upper Rhine region(West Germany), Cost 
minimization, Pollution minimization, Objective 
functions, *Vector-valued optimization. 


In dense'y populated Central Europe, projects 
necessitate site planning which incorporates pollu- 
tion control, considering the site’s specific en- 
vironments, e.g., the density of settlements and 
the ecological situation. Although there are nu- 
merous methods available for evaluating pollution 
levels and for obtaining optimal siting, there is 
scarce information on suitable objective functions 
which ideally should deliver any one optimum 
solution. An investigation has been made which in- 
corporates two requirements (which become the 
two objective functions): (1) the siting must 
guarantee a pollutant concentration which is inver- 
sely proportional to the population density; and (2) 
investment and operating costs must be 
minimized. The simultaneous handling of , both 
requirements to find one solution is accomplished 
using vector-valued optimization, which attempts 
to maximize the sum of the objective attainment 
values put forward by the two requirements. Two 
models are presented, one for pollutant minimiza- 
tion and the other for cost minimization. A calcula- 
tion of possible power plant sites in the ‘Upper 
Rhine Region’ is made. The regarded pollutant is 
sulphur dioxide. Four objective functions are con- 
sidered here: (1) impact dependent upon popula- 
tion density; (2) minimum costs for the plants; (3) 
maximum power to be installed in the region; and 
(4) maximization of the objective attainments. 
(See also W78-05721 thru W78-05727) (Bell-Cor- 


nell) 
W78-05720 


OPTIMIZATION METHODS FOR PLANNING 
WASTE WATER MANAGEMENT SYSTEMS, 
Karlsruhe Univ. (West Germany). Inst. fuer 
Siedlungswasserwirtschaft. 

H. Orth, and W. Ahrens. 

In: Mathematical Models for Environmental 
Problems. Proceedings of the International Con- 
ference, University of Southampton, England, 
Sept. 8-12, 1975. C.A. Brebbia (Ed.), Southampton 
University. John Wiley & Sons, N.Y., N.Y., p 99- 
113, 1976. 5 fig, 10 ref. 


Descriptors: *Waste water(Pollution), 
*Management, *Optimization, *Model studies, 
*Regionalization problem, Planning, Algorithms, 
Computers, Cost minimization, Decomposition 
methods, Constraints, Storm water, Pipes, Pump- 
ing stations, Treatment facilities, Equations, 
Operations research. 


In planning regional waste water systems, the 
trend is toward the formulation and solution of 
mathematical problems. Extended algorithms for 
optimization and high speed computers allow the 
solution of large and realistic problems. A com- 
bination of different techniques aids in finding 
more accurate solutions. Given hercin is an over- 
view of mathematical solutions to the so-called re- 
gionalization problem. Selected algorithms are 
described and the applicability of the proposed 
methods to two example studies is demonstrated: 
(1) the economic feasibility of the urban drainage 
and sewerage system of the city of Abidjan/Ivory 
Coast; and waste water planning for an area con- 
taining 16 communities in Edenkoben, Germany. 
A regionalization problem is defined an an op- 
timization problem wherein a waste water collec- 
tion and treatment system with minimal costs is to 
be determined within a certain region or planning 
area. Basic models for the regionalization problem 
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canals. (See also 
W78-05723 


cts of dimensioning plants and 
78-05720) (Bell-Cornell) 


THE RECREATIONAL RESPONSE TO 
CHANGES IN WATER QUALITY: A SURVEY 


AND CRITIQUE, 

Leicester niv. (England). Public Sector 
Economics Research Centre. 

R. K. Turner. 


International Journal of Environmental Studies, 
Vol. 11, No. 2, p 91-98, 1977. 1 fig, 42 ref. 


Descriptors: *Recreation demand, *Reviews, 
*Water pollution effects, *Model studies, Water 
quality control, Clawson-Knetch recreation de- 
mand model, Social aspects, Water quality in- 
dices, Parameters, Social participation, Recrea- 
tion, Recreation facilities. 


A critical review of the literature on methods of 
estimating recreational demand response to chang- 
sing water quality conditions cites three basic 
problems caused by a lack of empirical data: (1) 
Links between water quality parameters and pollu- 
tion discharge rates are poorly understood. (2) The 
relationship between water quality indexes and 
various recreational water uses is unclear, making 
usé'of recreation demand models difficult. (3) Lit- 
tle'is known of participant recreation to changes in 
water quality parameters. Most early attempts to 
measure recreational losses or benefits were based 
on the distance-oriented demand curve model 
typified by the Clawson-Knetch approach. This 
approach relates recreation demand to price, the 
latter being represented by distance from the 
water site. Few of these studies included water 
quality as a factor.The Clawson-Knetch model 
theoretically could measure effects of water quali- 
ty changes on demand, but only after the fact. The 
U. S. National Commission on Water Quality 
developed a ‘perceived water quality index’, but 
details are lacking. Another source indicates that 
algae constitutes the primary pollution indicator in 
public perception. Other aspects of recreation de- 
mand analysis include private land values and the 
Q (water quality) variable, public recreation ex- 
penditure valuation and the Q variable, interview 
techniques, and participation-probability models. 
(Lynch-Wisconsin) 
W78-05728 


TOWARDS AN ECOLOGICALLY-BASED 
ECONOMIC PHILOSOPHY, 

Oceanic Inst. Waimanalo, Hawaii. 

For primary bibliographic entry sce Field 6B. 
W78-05734 
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EFFECTS OF HYDRAULIC DREDGING ON 
THE ECOLOGY OF NATIVE TROUT POPULA- 
TIONS IN WISCONSIN SPRING PONDS, 
Wisconsin Dept. of Natural Resources, Waupaca. 
Bureau of Research. 

For primary bibliographic entry sce Field 5C. 
W78-05739 


INCIDENCE OF ESOPHAGEAL CANCER IN 
THE GURYEV OBLAST DEPENDING ON THE 
MINERAL COMPOSITION OF THE DRINKING 
WATER, (IN RUSSIAN), 

Kazakh Research Inst. Oncology Radiology, Alma 
Ata (USSR). 

B. A. Nemenko, M. M. Moldakulova, and S. N. 
Zorina. 

Vopr Onkol (Leningr) 22(9), p75-76, 1976. 


Descriptors: Calcium, Carcinogens, Chlorides, 
Esophageal cancer, Human diseases, Magnesium, 
Minerals, *Molybdenum, Salinization, Sodium, 
Soils, Strontium, Sulfates, Potable water, Guryev 
Oblast(USSR), Public health, Saline soils. 


No deficiency in environment and water, and soil 
salination with sulfates, chlorides, Mg, Na, Ca and 
Sr, are regarded as factors contributing to high in- 
cidence of esophageal cancer among the popula- 
tion.--Copyright 1977, Biological Abstracts, Inc. 
W78-05740 


ENVIRONMENTAL PROTECTION 
GUIDELINES FOR CONSTRUCTING PRO- 
JECTS, 

East Bay Municipal Utility District, Oakland, CA. 
For primary bibliographic entry sce Field 6G. 
W78-05742 


MOSQUITOES OF MIDDLE AMERICA, 
California Univ., Los Angeles. 

For primary bibliographic entry sce Field 4A. 
W78-05743 


COMBATING RIVER POLLUTION. 
Proceedings of the Institution of Civil Engineers, 
Vol. 62, p 187-189, February 1977. 


Descriptors: *Rivers, *Water pollution control, 
*England, *Water pollution sources, *Planning, 
Decision-making, Thames River(England), Lon- 
don(England), Eutrophication, Sewage disposal, 
Waste disposal, Effluents, Regional development, 
Urban drainage, Storm runoff, Non-structural al- 
ternatives. 


An informal discussion by the Institution of Civil 
Engineers (Great Britain) focusses on river pollu- 
tion control. Planning for waste disposal should be 
unified and the number of decision-making bodies 
reduced. The advent of regional authorities is a 
step forward. Uses of rivers, including for water 
supply, agriculture, industry, fisheries, and 
recreation, must be defined and the quality 
requirement established. Not all rivers can be 
simultancously maintained at a high quality level, 
and some may have to be allowed to deteriorate. In 
large urban settings, it was considered beneficial 
to begin a sewer where a ‘main’ river ended..A 
clarification lake or lakes with retention times of 4- 
5 days might solve the problem of storm sewage. 
Coordination of urban drainage systems is primari- 
ly a financial problem. The problems of divided 
responsibilities for river systems are illustrated by 
conflicts between the Thames Water Authority 
(TWA) and Greater London Council (GLC). For 
accidental spillages, a policy of safety first, pollu- 
tion second was adopted for dealing with unknown 
substances. Eutrophication, not currently a 
problem in Britain, may become one in the future. 
(Lynch-Wisconsin) 
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HARVESTING A NUISANCE, 

Florida Univ., Gainesville. 

For primary bibliographic entry see Ficld 4A. 
W78-05745 


WATER FOR THE WEALTHY, 

J. Stein. 

Environment, Vol. 19, No. 4, p 6-14, May 1977. 7 
fig. 


Descriptors: *Developing countries, *Human dis- 
eases, *Water supply, *Water pollution control, 
*Water quality control, Mosquitoes, Flics, Snails, 
Worms. Schistosomiasis, Filariasis, Malaria, 
Onchocerciasis, Typhoid, Cholera, Dysentery, 
Sanitary engineering, Waste treatment. 


An assessment of the extent of waterborne human 
diseases in developing countries is followed by a 
discussion of water quality and disease control 
measures. Each year there are 250 million new 
cases of typhoid, cholera, amocbic dysentery, 
worm diseases. trachoma, sleeping sickness, 
schistosomiasis, filariasis, malaria, onchocercia- 
sis, and other water-related diseases, and 25,000 
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people dic from them each day. Causes are 
widespread and _ include pollution, water 
shortages, breeding of mosquitoes, flies, and 
snails. As many of these diseases are chronically 
debilitating rather than fatal, they often go un- 
treated due to lack of public attention or moncy. 
Some 70% of the world population is without a 
safe and dependable watcr supply, particularly in 
rural areas. Many waterborne diseases could be 
controlled with safe water supplies; washing of 
hands and face could virtually eliminate the in- 
cidence of trachoma, and simple waste treatment 
could drastically reduce fecally-transmitted dis- 
eases. In rural areas a starting point should be a 
protected spring or well with a hand pump, fol- 
lowed as a next step by delivery of water to a 
public fountain or standpipe. While groundwater 
supplics are gencrally safe when properly located, 
surface water often necds treatment to make it 
safe; simple chlorination may be sufficient. 
Chemical, biological, and drug treatment measures 
are being used for disease control. (Lynch- 
Wisconsin) 
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GREAT LAKES FISH EGG AND LARVAE 
IDENTIFICATION: PROCEEDINGS OF A 
WORKSHOP, APRIL 19-21, 1976, ANN ARBOR, 
MICHIGAN. 

National Power Plant Team, Ann Arbor, MI. 

For primary bibliographic entry see Ficld 2H. 
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IDENTIFICATION OF LARVAL FISHES 
TAKEN FROM THE INSHORE WATERS OF 
SOUTHEASTERN LAKE MICHIGAN NEAR 
THE DONALD C. COOK NUCLEAR PLANT, 
1973-1975, 
Michigan Univ., 
Research Div. 
For primary bibliographic entry see Field 2H. 
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CHALLENGING EFFLUENT LIMITATIONS, 
Morgan, Lewis and Bockius, Washington, DC. 

K. A. Rubin. 

Environmental Science and Technology, Vol. 11, 
No. 2, p 144-147, February 1977. 3 fig. 


Descriptors: *Regulation, *Permits, Effluents, 
*Judicial decisions, *Water poilution control, 
*Legal aspects, Environmental Protection Agen- 
cy, Industrial wastes, Federal Water Pollution 
Control Act Amendments of 1972, PI. 92-500, In- 
organic chemical industry, Chemical industry, 
Suspended solids. 


Many effluent guidelines proposed by the U.S. En- 
vironmental Protection Agency (EPA) under 
provisions of the Federal Water Pollution Control 
Act Amendments of 1972 (PL 92-500) are being 
revised as a result of litigation. This paper 
discusses: (1) EPA’s statutory mandate and the 
technologies it utilizes to set effluent standards ap- 
plicable to a variety of industrial point sources: (2) 
the legal procedures for challenging EPA deter- 
minations; and (3) the technical evidence needed 
to support or challenge EPA determinations. A 
chromological history of the development of ef- 
fluent limitations for the inorganic chemical indus- 
try, currently under revicw by the U.S. Supreme 
Court, is given to illustrate EPA’s decision-making 
process. With the recvaluation of many of EPA’s 
regulations, there are important opportunities to 
present additional technical data on limitations 
achievable by various industrial point-source 
categories. Under PL. 92-500 existing dischargers 
must apply the ‘best practicable control technolo- 
gy currently available’ (BPCTCA) by July 1, 1983. 
EPA was directed to ‘identify, in terms of amounts 
of constituents and chemical, physical and biologi- 
cal characteristics of pollutants, the degree of ef- 
fluent reduction attainable.” New discharges must 
apply the ‘best available demonstrated control 
technology.” Industries involved in litigation have 
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challenged EPA’s authority, methodology, data, 
and procedures. (Lynch-Wisconsin) 
W78-05759 


VERMONT’S WATER RESOURCE RESEARCH 
NEEDS, 

Vermont Univ., Burlington. Dept. of Civil En- 
ginecring. 

For primary bibliographic entry sec Field 6B. 
W78-05801 


URBAN STORM WATER MANAGEMENT, 

K. W. Moore. 

Water and Pollution Control, Vol. 116, No. 2, p 18, 
20, February, 1978. 1 fig. 


Descriptors: *Storm water, *Runoff, *Urban 
drainage, *Urban runoff, *Rainfall-runoff rela- 
tionships, Biochemical oxygen demand, 
Suspended solids, Storage tanks, Storm runoff, 
Storm drains, Waste water treatment, Municipal 
wastes. 


The integration of storm water management into 
land use and urban sewerage planning is discussed. 
A Study of a large drainage arca indicated the need 
for more grassland and a storm water reservoir to 
bring about a 50% reduction in the quantity of ru- 
noff and a significant decrease in BOD and 
suspended solids. Assessment of drainage areas 
can result in a reduction of peak discharge and p9l- 
lutant loading of receiving waters. Storm water 
management requires the identification of 
problems, a review of the existing system, and 
evaluation of the effects of storm drainage and ru- 
noff which might influence the development of 
rural property. The control of pollution sources, 
erosion, and flooding, and storm water treatment 
should be implemented. Data on storm water con- 
trol and economic alternatives should be collected. 
Storm water treatment and flow control can be 
achieved by the use of ponds, settling and storage 
tanks, sewer inlet controls, gate and weir controls, 
and swirl concentrators. Computer programs are 
also available for the prediction of storm water 
levels. (Lisk-FIRL) 

W78-05821 


TOXIC WASTE DUMPING INCIDENT DEMON- 
STRATES SURVEILLANCE NEEDS. 

Public Works, Vol. 108, No. 12, p 58-60, 82, 83, 
December, 1977. | fig, 1 tab. 


Descriptors: *Chemical wastes, *Waste disposal, 
*Ohio River, *Treatment facilities, *Pollutant 
identification, Sewerage, Sewage treatment, Ken- 
tucky, Indiana, Analytical techniques, Municipal 
wastes, Waste water disposal, Waste water treat- 
ment. 


Unauthorized dumping of highly toxic waste into a 
combined sewer by a Memphis, Tennesscc, 
chemical manufacturing plant created serious 
problems for government entities in six states dur- 
ing March 1976. The chemical wastes, which had 
entered the collection system of the Louisville and 
Jefferson County Metropolitan Sewer District in 
Kentucky, resulted in the need for total by-passing 
to the Ohio River of sewage normally treated at 
the Morris Forman waste water treatment plant. 
The toxic compounds were identified as hex- 
achlorocyclopentadiene and octachlorocyclopen- 
tadiene. Water treatment plants downstream at 
Evansville, Indiana, and at Henderson, Kentucky, 
were able to remove the toxins using Aqua Nuchar 
activated carbon obtained from the Chemical Divi- 
sion of Westvaco. Mount Vernon, Indiana, was 
forced, however, to ban usage of all drinking 
water. As a result of the dumping incident, some 
24,000 ft of sewers in the northwestern Louisville 
area contained contaminated sludge. Preliminary 
tests had indicated that the wet air oxidation 
process developed by Zimpro Inc of Rothschild, 
Wisconsin, could effectively degrade the com- 
pounds into less toxic substances. Full-scale 


processing of the six million gallons of con- 
taminated sludge was then initiated. Daily moni- 
toring at waste water treatment plants with the use 
of on-site gas chromatograph scans to detect 
volatile organics was recommended to prevent 
reoccurrence of the dumping incident. (Snyder- 
RL) 
W78-05825 


SANITARY DISTRICT SOLVES SLUDGE 
REMOVAL PROBLEM. 

Water and Sewage Works, Vol. 124, No. 12, p 54- 
55, December, 1977. 3 fig. 


Descriptors: *Mechanical equipment, *Sludge, 
*Cleaning, *Vibrations, *Treatment facilities, 
Sewage treatment, Digestion tanks, Operation and 
maintenance, California, Municipal wastes, Waste 
water treatment. 


The Los Angeles County Sanitary District has 
used flow aid devices to handle non-degradable 
wastes. The devices, usually used in industrial ap- 
plications, included conveyor belt cleaners, pneu- 
matic vibrators, and air cannons. The conveyor 
system, running at 100 ft/min, carries as much as 
nine tons of material per hour. The sticky material, 
which is removed periodically from the 31 
digesters, is carried by 24-in wide rubber con- 
veyors to hoppers for storage until it is hauled to a 
landfill. Three heavy-duty Clamp Mount Torsion 
Arm conveyor belt cleaners reduce manual 
cleanup requirements of the conveyor belts by 
75%. The single blade counterbalance cleaners 
used previously had tended to bounce away from 
the moving belt when larger particles were en- 
countered. Problems of waste buildup under the 
conveyor belt cleaners were solved with the instal- 
lation of a small Martin Engincering Vibrolator 
ball-type vibrator on one of the dribble chutes. Six 
Martin Clamp Mount Torsion Arm belts cleaners 
have been ordered for the 36-in wide conveyor 
belts which handle centrifuge cakes. The installa- 
tion of two Big Blaster air cannons on a waste 
loading hopper has made it possible to evacuate 
the hopper without prodding with a rod. The air 
cannons each expel 13.276 cu ft of air at 100 psig 
into the waste material through a 4-in diameter 
pipe. (Snyder-FIRL) 

W78-05862 


THE USE AND INTEGRATION OF GROUND 
AND SURFACE WATER MODELS IN THE 208 
PLANNING PROCESS, 

Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field 5B. 
W78-05895 


SEWAGE EFFLUENT ON 
LITTLE EFFECT. 

Water and Wastes Enginccring, Vol. 14, No. 12, p 
14, December, 1977. 


PASTURE SHOWS 


Descriptors: *Return flow, *Sewage effluents, 
*Sewage treatment, *Waste water disposal, 
*Nitrogen, Irrigation water, Phosphorus, Carbon, 
Coliforms, Florida, Waste water treatment. 


Supplementary irrigation with secondary treated 
sewage effluent has been shown to have little ad- 
verse affect on pasture land. Irrigation with 
sewage effluent in Lakeland, Florida, began in 
1969 and averaged 25,000 gal/d per 30 acres of 
grazed pasture. Analyses of samples collected 
from nine monitor wells near the irrigation sight 
yielded low bacteria and coliform counts. Tests at 
four other monitor wells revealed the presence of 
fecal related bacteria. The pastures water table 
varied 1.0-3.3 ft below the land surface. Percola- 
tion to a depth of 8 ft yielded a nitrogen concentra- 
tion of less than 20% of the effluent nitrogen. 
Negligible increases of nitrogen were found at a 
depth of 20 ft and in down-gradient groundwater. 
A geological survey conducted by the Water 
Resources Division of Tallahassee, Florida, 
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produced no evidence of groundwater contamina- 
tion bY carbon or phosphorus. (Lisk-FIRL) 
W78-05898 


POLLUTION CONTROL PLANT STATISTICS. 
Water and Pollution Control, Vol 115, No 11, p 78- 
96, 98, 101-102, November, 1977. 13 tab. 


Descriptors: *Treatment facilities, *Sewage treat- 
ment, *Statistics, *Canada, *Sewerage, Biological 
treatment, Biochemicai oxygen demand, 
Suspended solids, Sludge treatment, Lagoons, 
Aeration, Aerobic treatment, Activated sludge, 
Filtration, Municipal wastes, Industrial wastes, 
Water pollution control, Waste water treatment. 


A comprehensive listing of Canadian municipal 
water pollution control facilities is provided in 
tabular form. The information given for each 
facility includes population size, whether the mu- 
nicipality was an industrial waste strength limiting 
by-law, average daily flow, and whether the 
system is separate or combined. Information on 
the degree of treatment, influent and effluent BOD 
and suspended solids, type of treatment, sludge 
processing, and cost of treatment per million gal- 
lons of waste water processed is also provided. 
Types of treatment covered include: algae 
lagoons, aerated lagoons, anerobic lagoons, prima- 
ry sedimentation, conventional activated sludge, 
completely mixed systems, contact stabilization, 
biological filtration, extended aeration, and septic 
tanks. Sludge processing techniques include: 
heated digesters, drying beds, filtration, centrifug- 
ing, agricultural disposal, unheated digesters, in- 
cineration, liquid haulage, deep well disposal, and 
land-filling. Selected listings of key management 
and operating personnel responsible for pollution 
control at various locations in Canada are also pro- 
vided. (Snyder-FIRL) 

W78-05909 


THE WHITE AMUR AS A BIOLOGICAL CON- 
TROL FOR AQUATIC WEEDS IN INDIANA, 
Purdue Univ., Lafayette, IN. Water Resources 
Research Center. 

For primary bibliographic entry see Field 4A. 
W78-05936 


OIL TANKER DISASTERS, 

South Carolina Univ., Columbia. Div. of Coastal 
Research. 

E. R. Gundlach. 

Environment, Vol. 19, No. 9, December 1977, 16- 
20 and 25-27, 7 fig, 44 ref. 


Descriptors: Environmental effects, *Water pollu- 
tion control, *Oil pollution, Oil, Oil industry, *Oil 
spills. 


Case histories of massive oil spills from tankers 
and offshore drilling operations and the environ- 
mental consequences of these spills are reviewed. 
The impact of oil spills on the environment is 
highly variable. The coastal zone with its striking 
biological productivity is most likely to be severely 
damaged during a spill, while offshore incidents 
seem to cause only minor environmental impair- 
ment. The season in which the spill occurs also is 
influential in determining the extent of biological 
damage. During the spring reproductive period, a 
spill can be particularly injurious. The toxicity of 
petroleum varies greatly among crude and 
processed oils, depending on the hydrocarbon 
components. Plans and equipment for implementa- 
tion in future oil spills are discussed. (Chilton- 
ORNL) 

W78-05965 


EUTROPHIGATION IN VERMONT, 

Vermont Dept. of Water Resources, Montpelier. 
Water Quality Div. 

For primary bibliographic entry sce Field SC. 
W78-05977 
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EUTROPHICATION AND WATER POLLU- 


TION, : me AAR 
Federal Water Pollution Control Administration, 
Washington, DC. 

For primary bibliographic entry see Ficld SC. 
W78-05982 


THE PERMISSIBLE CONCENTRATION OF 
LEAD IN WATER, (IN RUSSIAN), 

Akademiya Nauk Turkmenskoi SSR, Ashkhabad. 
Inst. of Physiology and Experimental Pathology 
Arid Zone. 

0. G. Charyev. 

Izv Akad Nauk Turkm Ssr Ser Biol Nauk 6, p 78- 
83, 1976. 


Descriptors: *Toxicity, *Lead, Rodents, *Lethal 
limit, *Water quality standards, Water pollution 
effects. 


Administration of lead acetate to albino rates 
showed that the general toxic and the gonadotoxic 
effects occur at the same dose level. A concentra- 


‘tion of 0.03 mg/l Pb in water is recommended.-- 


Copyright 1978, Biological Abstracts, Inc. 
W78-05989 


MANUAL OF TREATMENT TECHNIQUES FOR 
MEETING THE INTERIM PRIMARY DRINK- 
ING WATER REGULATIONS. 

Environmental Protection Agency, Cincinnati, 
OH. Office of Research and Development. 

For primary bibliographic entry see Field SF. 
W78-05994 


RELATIVE TOXICITY IN WATER QUALITY 
PLANNING, 

Anglian Water Authority, Huntingdon (England). 
Directorate of Scientific Services. 

P. J. Matthews. 

Effluent and Water Treatment Journal, Vol. 17, 
No. |, p 16-18, January 1977. 1 tab, 16 ref. 


Descriptors: *Water pollution control, *Toxicity, 
Relative toxicity, *Water quality indices, 
*Planning, *Water quality control, *Water pollu- 
tion sources, Water management(Applied), Pollu- 
tants, Effluents, Fish, Lethal limit, Hydrologic 
cycle, Mathematical models, Sewage treatment. 


A technique is suggested for measuring the total 
effects of pollutant discharges to the water cycle; 
it involves summation of individual species con- 
centrations expressed as ratios of such concentra- 
tions to the limiting concentration for a given 
quality function. Individual and summed ratios are 
termed relative toxicities; the relative toxicity for 
a given situation which would normally be one or 
less, could form the basis for an index system usa- 
ble in mathematical models. By reducing summed 
toxicological effects to the same comparative 
index, water quality planning can be simplified and 
critical situations more easily identified. In- 
terpretation of BOD, fish toxicity, and sewage 
treatment toxicity is also facilitated. Potential ad- 
verse effects of substances in the water cycle can 
be classified as follows: (1) sewers--atmospheric, 
corrosive, and blockages/scum formation; (2) 
sewage treatment works--overload, microorgan- 
ism activity, and sludge disposal; (3) surface 
waters, rivers, groundwater--macroflora and 
microflora toxicity, macrofauna and microfauna 
toxicity, and reduced availability to other uses: 
and (4) potable water--treatability of raw water 
and reduction of potability. Discharge substances 
may act independently, additively, synergistically, 
or antagonistically. Several examples of useful 
relative toxicities are discussed: (1) relative at- 
mospheric toxicity, (2) relative fish toxicity, (3) 
relative phytotoxicity in soils, and (4) relative 
anaerobic toxicity. (Lynch-Wisconsin) 

W78-05996 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


ROLE OF AUTOCHTHONOUS BACTERIA IN 
mee OF SPILLED OIL FROM SEDI- 
Maryland Univ., College Park. Dept. of 
Microbiology. 

J. D. Walker, and R. R. Colwell. 

Environmental Pollution, Vol. 12, No. 1, p 51-56, 
January 1977. 1 fig, 1 tab, 17 ref. N00014-67-0237- 
0027-Office of Naval Research Contract. 


Descriptors: *Bacteria, *Biodegradation, *Oil 
spills, *Sediments, *Colgate Creek(MD), Degrada- 
tion(Decomposition), Streams, Maryland, Bal- 
timore harbor(MD), Chesapeake Bay, Estuaries, 
Sediment-water interfaces, Oil pollution. 


Microbial degradation by indigenous bacteria 
seems responsible for a reduction of spilled oil ob- 
served in water and scdiment samples taken from 
Colgate Creek, in Baltimore Harbor of Ches- 
apeake Bay. The creck is exposed to continuous 
oil pollution from tank washings, accidental spills, 
and storm sewer effluent discharges. The amount 
of oil extracted from the samples, collected 
between January-September 1974, varied from 
month to month and was influenced by periodic 
spills. Increases in benzene-extractable material in 
the sediments were noted in March (fuel oil spills), 
May (Bunker C oil spills), and August (crude oil 
spill). No corresponding increases were detected 
in the water in the March and August spills, sug- 
gesting adsorption of oil onto particulate matter, 
followed by sedimentation, or rapid degradation 
by bacteria present in the water column. The 
Bunker C spill, on the other hand, was contained 
by an oil boom, providing a continuous wash of oil 
from the spill. A 75% decrease in benzene-ex- 
tractable material in sediment samples was ob- 
served one month after each of the spills, due to 
two possibilities: (1) the flushing action of the 
Chesapeake Bay estuarine system, and (2) 
microbiological degradation. Laboratory testing of 
bacteria extracted from Colgate Creek water and 
sediment and exposed to oil concentrations 
resulted in biodegradation of about 70% of 
benzene extractables. Complex ecological events, 
such as microbial succession and rates of 
biodegradation during removal of the oil, should 
be properly assessed. (Lynch-Wisconsin) 
W78-06012 


NITRIFICATION IN RUNNING WATERS: CASE 
STUDY GLATT, (IN GERMAN), 

Eidgenoessische Anstalt fuer Wasserversorgung, 
Abwasserreinigung und Gewaesserschutz, Zurich 
(Switzerland). 

For primary bibliographic entry sce Field 5B. 
W78-06015 


TURBINE ASPIRATION 
PLEMENTATION, 
Alabama Univ., University. Dept. of Engineering 
Mechanics. 

D.C. Raney. 

Journal of the Environmental Engincering Divi- 
sion, Proceedings of the American Socicty of Civil 
Enginecrs, Vol. 103, No. 2, p 341-352, April 1977. 
12 fig, 2 tab, 4 ref. 


FOR OXYGEN SUP- 


Descriptors: *Turbines, *Hydraulic turbines, 
*Dissolved oxygen, ‘*Aspiration, *Aecration, 
*Hydroelectric plants, Oxygen, Reservoirs, Ther- 
mal stratification, Model studies, Equations, 
Prototype tests, Costs, Alternative costs, 
Alabama. 


Aspiration-flow aeration systems for hydroelectric 
turbines to increase dissolved oxygen levels in 
discharges are described. One type of system uses 
deflector plates to produce localized regions of 
negative gage pressure in the draft tube: a second 
type takes advantage of natural negative pressures 
in the draft tube to achieve the desired aspiration 
flow. The investigation involved three phases: (1) 
a model study to obtain basic design data: (2) 
design of prototype aspiration systems: (3) proto- 
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type data acquisition to verify predicted operation 
characteristics. Acration systems introduce air or 
molecular oxygen inot the penstock or draft tube 
of the turbine, and in the systems described here 
turbine hydraulics are used to induce an aspiration 
flow from the atmosphere into the draft tube. The 
cost per ton of dissolved oxygen added to the 
water in the aspiration system compares favorably 
with costs for molecular oxygen injection, diffu- 
sion systems, and other techniques. The modelling 
parameter and calculation procedures for the 
deflector plate concept were verified by com- 
parison with measured flow rates for prototype 
systems installed on 10 turbines of the Alabama 
Power Company system located on the Warrior 
and Coosa Rivers. Data obtained from the natural 
aspiration tests were consistent and appear to 
yield a logical modelling relationship, but the 
modelling procedure has not been verified duc to a 
lack of prototype data. (Lynch-Wisconsin) 
W78-06017 


THE BIOGENIC CARBON BALANCE IN A 


GROUND WATER INFILTRATION’ EN- 
RICHMENT SYSTEM, (IN RUSSIAN), 
Academy of Municipal Economy, Moscow 


(USSR). Research Inst. of Public Water Supply, 
Water Purification. 

For primary bibliographic entry sce Field 5B. 
W78-06030 


HEAVY HANDS ON THE POLLUTION CON- 
TROLS, 

Harvard Univ., Boston, MA. Graduate School of 
Business Administration. 

R. Leone. 

The Wharton Magazine, Vol 1, No 1, p 26-30, 
1976. 3 ref. 


Descriptors: *Legal aspects, *Water pollution 
control, *Non-structural alternatives, Water pol- 
icy, Institutional constraints, Pollution abatement, 
Law enforcement, Penalties(Legal), Pollution 
taxes(Charges), Economics, Economic efficiency, 
Social values. 


Pollution laws do not establish standards that can 
be applied equally to all industries. In addition, 
they are not geared to specific socially desirable 
goals, but rather towards whatever focus happens 
to be technically and economical feasible at the 
time. Technical and economic feasibility as prima- 
ry guidances in pollution control lawmaking create 
short-term solutions which in turn discourage radi- 
cal technological innovations that would be more 
effective and less costly in the long run. Today's 
pollution laws adversely effect not only the rate 
and direction of technical advance but also the na- 
ture of industrial competition, financial condition- 
ing of companies, and basic marketing strategies. 
Pollution control laws are beneficial where they 
cause re-cvalution of processing techniques that 
were previously considered uneconomic, or cause 
marginal plants to remain profitable by reducing 
effective capacities of large companies. Five sug- 
gestions are offered for industrics wanting to 
reduce burdens of complying with environmental 
legislation: (1) educate government and the public 
as to the dynamic and competitive consequences 
of environmental control; (2) exploit competitive 
advantages: (3) cut the cost of pollution control by 
modifying either the product or the manufacturing 
process; (4) make money on pollution control by 
creating a self-cleanup capability ; (5) anticipate fu- 
ture environmental requirements. (Harris-Wiscon- 
sin) 

W78-06031 


HYGIENIC ASSESSMENi OF BIOLOGICAL 
FISH PONDS USED FOR PURIFICATION OF 
SEWAGE FROM LIVESTOCK FARMS, (IN 
RUSSIAN), 

All Union Research Inst. of Animal Husbandry, 
Dubrovitsy (USSR). 

For primary bibliographic entry sce Field 5D. 
W78-06032 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5G—Water Quality Control 


FEDERAL LAKE ERIE WATER QUALITY 
STANDARDS PROPOSALS. 

Environmental Protection Agency, Region V, 
Chicago, IL. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-257 608, 
Price codes: A03 in paper copy, AOI in microfiche. 
June 1972. 32 p, 3 fig, 7 tab, 14 ref. 


Descriptors: *Lake Erie, *Water quality stan- 
dards, *Effluents, *Waste disposal, Regulation, 
Environmental Protection Agency, Federal Water 
Pollution Control Act, Great Lakes, Michigan, 
Ohio, Pennsylvania, New York, Water pollution 
control, Pollutants, Nutrients, Coliforms, Dis- 
solved oxygen, Chlorine, Chemical wastes, Water 
temperature, Radioactivity, Hydrogen ion concen- 
tration. 


Proposed water quality standards for Lake Eric 
are presented by the U. S. Environmental Protec- 
tion Agency for consideration and action by 
Michigan, Ohio, Pennsylvania, and New York. 
Section 10 of the Federal Water Pollution Control 
Act allows cach such lake-side state to adopt water 
quality criteria subject to EPA approval. General 
criteria require that Lake Erie waters be free from 
substances entering the waters as a result of 
human activity in the form of: those which ettle to 
form putrescent or otherwise objectionable sludge 
deposits, or that adversely affect aquatic life or 
waterfowl; (2) floating debris, oil, scum, and other 
floating materials in amounts sufficient to be un- 
sightly or deleterious; (3) substances producing 
color, odor, or other conditions in such a degree as 
to create a nuisance; (4) substances in concentra- 
tions toxic or harmful to human, animal, or aquatic 
life; and (5) nutrients in concentrations sufficient 
to create nuisance growths of aquatic weeds and 
algac. More specific criteria include: (1) Fecal 
coliform organisms shall not exceed 200/100 ml 
based upon not less than 5 samples/mo, nor shall 
any sample exceed 400/100 ml. (2) Dissolved ox- 
ygen shall not be below 80% saturation nor be less 
than 6 mg/l. (3) Chlorine concentrations shall not 
exceed 0.002 mg/l. (4) The range of pH shall be 6.7- 
8.5. Specifications are also given for radioactivity, 
mixing zones, chemical constituents, and tempera- 
ture. (Lynch-Wisconsin) 

W78-06048 


WATER QUALITY FACTORS, NORTH 
PLATTE RIVER, WYOMING-NEBRASKA. 
National Field Investigations Center, Denver, CO. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-259 668, 
Price codes: AQ3 in paper copy, AOI in microfiche. 
October 1971. 29 p, 2 fig, 2 tab, 10 ref, 2 append. 


Descriptors: *North Platte 
*Water quality standards, 
*Effluents, Sugar beets, 
Regulation, 


River(Wyo-Neb), 
*Water disposal, 
*Wyoming, *Nebraska, 
Holly Sugar Corporation, Legal 
aspects, Industrial wastes, Permits, Agricultural 
runoff, Municipal wastes, Irrigation effects, 
Federal Water Pollution Control Act, Waste treat- 
ment, Color, Turbidity. 


Water quality, pollution sources, applicable regu- 
lations, and enforcement history of the North 
Platte River in Wyoming and Nebraska are 
described. Water quality was most severely 
degraded in 1960-61 during the sugar beet 
processing season, when river water was charac- 
terized by high basic oxygen demand (61 mg/l 
maximum), low dissolved oxygen levels (a 
minimum of 4.3 mg/l), high suspended solids and 
turbidity, and high bacterial counts (a maximum 
over | million total coliforms/100 ml). Water quali- 
ty standards set in 1967 by Wyoming and 
Nebraska in accordance with the Federal Water 
Quality Act of 1965 were violated in 1970 by the 
Holly Sugar Corporation at Torrington, Wyoming. 
Stringent waste treatment requirements were 
established, with complete abatement to be 
achieved prior to the 1972-73 sugar beet processing 
season. Waste treatment facilities at four Great 


Western Sugar Company refineries located in 
Nebraska will not meet requirements set for Holly 
Sugar. A waste source and water quality survey of 
the river between Torrington and Broadwater, 
Nebraska is needed during the sugar beet 
processing season to define impact on water quali- 
ty of waste discharges, to evaluate present 
disposal practices, and to define waste treatment 
needs. Agriculture is the dominant industry in the 
valley; important irrigation crops are sugar beets, 
alfalfa, corn, and other feed corps. Under provi- 
sions of the Refuse Act of 1899, a major program 
has been initiated to issue permits for all 
discharges of industrial wastes to navigable 
waters. (Lynch-Wisconsin) 

W78-06049 


PLANNING FOR CLEANING UP AN ESTUARY- 
-PART II: PHYSICAL PLANNING FOR THE 
MERSEY, 

R. L. Gouge, G. L. Symes, and A. D. Buckley. 
Journal of the Institution of Water Engineers and 
Scientists, Vol. 31, No. 5, p 329-350, September, 
1977. 8 fig, 2 tab, 11 ref. 


Descriptors: *Dissolved oxygen, *Estuaries, 
*Rivers, *Sewage effluents, *Municipal wastes, 
Treatment facilities, Sewage treatment, Sedimen- 
tation, Industrial wastes, Waste water treatment, 
Sewage disposal, *Mersey estuary(England). 


Proposals for alleviating the discharge of pollu- 
tants into rivers which flow into the Mersey estua- 
ry in England are presented. Pollution in the lower 
reaches of the Mersey estuary consists of the 
deposition of sewage solids, oils, and fats on the 
beaches and foreshore. This area also receives ap- 
proximately 330 megaliters/day of untreated 
sewage during dry weather flow. Selection of a 
sewage treatment site to process the sewage from 
the municipality of Liverpool and the expansion of 
the existing treatment facilities is recommended. 
The construction of a treatment plant at Wirral, on 
the other side of the estuary, is suggested. More 
ecomonically feasible are the proposals for ex- 
panding the drainage area of the sea outfall or con- 
struction another 5-m outfall. Screening of the ef- 
fluent discharged by the outfalls and digestion 
plants for the treatment of raw sludge are also 
recommended. Contributing streams and industrial 
plants are the major sources of pollution in the 
upper areas of the estuary. Effluent discharged 
into the upper estuary has received primary or full 
treatment but still has a low dissolved oxygen con- 
tent. Provision for primary sewage treatment is 
recommended for Widness. The addition of secon- 
dary treatment for areas with only primary treat- 
ment facilities is suggested by either construction 
of facilities or transfer of sewage to a secondary 
plant. The addition of oxygen to upper estuary 
waters and the installation of a nitrifying plant are 
also. considered. (Lisk-FIRL) 

W78-06062 


REVIEW AND APPRAISAL OF NUMERICAL 
CIRCULATION MODELS FOR LAKE 
MICHIGAN, 

Argonne National Lab., 
mental Systems Div. 
For primary bibliographic entry see Field 2H. 
W78-06122 


IL. Energy and Environ- 


THE EFFECT OF MILITARY TRANSPORTA- 
TION ACTIVITIES ON THE ENVIRONMENT, 
Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Mobility and Environmental 
Systems Lab. 

For primary bibliographic entry see Field 4C. 
W78-06126 


EROSION AND SEDIMENT CONTROL. SUR- 
FACE MINING IN THE EASTERN US. 
VOLUME I. PLANNING. VOLUME II. DESIGN, 
Hittman Associates, Inc., Columbia, MD. 

T.R. Mills, and. M. L. Clar. 
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Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-261 343, 
Price codes: Al2 in La y, AOL in microfiche. 
Report EPA-625/3-76-006 tober 1976. 243 p, 
124 fig, 39 tab, 34 ref. EPA 68-03-2213. 


Descriptors: *Erosion control, ‘Strip mines, 
*Sediments, *Erosion, Bank protection, Bank sta- 
bility, Check structures, Cover crops, Vegetation, 
Land forming, Riprap, Roadbanks, S rotec- 
tion, Soil stabilization, Vegetation establishment, 
Watershed management, Erosion rates, Mining, 
Coal mines, Water quality, Water pollution, 
*Eastern US. 


An evaluation is presented of the effectiveness of 
sediment = in reducing suspended solids in 

the runoff from surface mining activities. Nine 
selected sedimentation ponds in the three eastern 
coal-mining states of Pennsylvania, West Virginia, 
and Kentucky were sampled under two different 
operating conditions, a baseline and rainfall event. 
The theoretical and actual efficiencies of removal 
of suspended solids were computed and com- 

ared. (Sims-ISWS) i 
78-06127 


IDENTIFICATION OF RELEVANT CRITERIA 
AND SURVEY OF POTENTIAL APPLICATION 
SITES FOR ARTIFICIAL HABITAT CREA- 
TION, VOLUME I, RELEVANT CRITERIA FOR 
MARSH-ISLAND SITE SELECTION AND 
THEIR APPLICATION. 

Coastal Zone Resources Corp., Wilmington, NC. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as ADA-033 
525, Price codes: Al9 in paper copy, AOI in 
microfiche. Army Engineer Waterways Experi- 
ment Station Contract Report D-76-2, Volume I, 
October 1976. 173 p, 26 fig, 9 tab, 130 ref. Army 
DACW 39-73-C-0116(Neg). 


Descriptors: *Dredging, *Spoil banks, *Marshes, 
*Habitats, Wetlands, Shorelin cover, Vegetation, 
Vegetation establishment, Salt marshes, Coastal 
marshes, Islands, Sediments, Coasts, Estuaries, 
Artificial marsh construction, Dredged materials, 
Dispesal site tion, Artificial habitats. 





A process is developed for the selection of areas 
appropriate for artificial marsh construction using 
dredged material. By application of 

methodology set forth, Engineer District person- 
nel will be able to identify such areas efficiently. 
In Volume I of the report, the biophysical and 
socioeconomic information needed to evaluate 
potential marsh creation sites was described, and 
the rationale for the importance of such data was 
presented. A two-scaled approach to analyzing the 
information base typically available to the En- 
gineer District was detailed. Specific kinds of 
problems that might arise and theoretical ap- 
proaches to their solution also were discussed. The 
selection rational was tested in Volume II by the 
choice and description of 50 prime candidate pro- 
ject areas, 10 within each of 5 major coastal geo- 
graphical regions. From this compilation, 10 op- 
timum project areas, 2 in each geographical re- 
gion, were selected and described further using 
data gathered in the project areas and from rele- 


‘vant Engineer Districts. (Sims-ISWS) 


W78-06128 


STUDIES ON THE CHARACTERISTICS AND 


DISPOSAL PROBLEMS OF INDUSTRIAL EF- 


FLUENTS WITH REFERENCE TO ISI STAN- 
DARDS: (PART II), 

D. A. V. Coll., Muzaffarnagar (India). Pollution 
Relevant Research Lab. 

S.R. Verma, A. K. Tyagi, and R. C. Dalela. 

Indian Journal of Environmental Health, Vol 19, 
No3,p 165-175, 1977.6 tab, 17 ref. 


Descriptors: *Food processing industry, 
*Textiles, *Fertilizers, *Biochemical oxygen de- 
mand, *Suspended solids, Dissolved oxygen, 
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Nitrogen, Chemical oxygen demand, Phosphates, 
Chromium, Iron, Waste water disposal, Industrial 
wastes. 


The Indian Standards Institute’s industrial wastes 
discharge limitations were compared to the ef- 
fluent characteristics of wastes discharged by vari- 
ous Indian industries. Samples of wastes from tex- 
tile mills, fertilizer plants, antibiotic manufac- 
turers, breweries, and slaughter houses were 
analyzed for a variety of parameters, including: 
odor, color, temperature, solids, pH, dissolved ox- 
ygen, BOD, COD, and nitrogen. Effluent parame- 
ters were found to exceed the Indian Standards In- 
stitute’s tolerance levels in many instances. Un- 
treated wastes from antibiotic production and 
slaughterhouse operations contained !evels of 
BOD which exceeded standards. Textile wastes 
contained a high volume of suspended solids and 
were highly colored because of the presence of 
iron and chromium compounds. High concentra- 
tions of nitrogen, chloride, phosphate, and sulfate 
compounds were found in fertilizer wastes. 
Brewery effluent was acidic and contained high 
levels of suspended solids. Further biological or 
chemical treatment of the wastes was recom- 
mended before discharge into public water 
sources, land areas, or sewage treatment facilities. 
(Lisk-FIRL) 
W78-06132 

as 

‘ 
RESOURCES ALLOCATION TO OPTIMIZE 
MINING POLLUTION CONTROL, 
Ohio State Univ. Research Foundation, Colum- 
bus. 

K.S. Shumate, E. E. Smith, V. T. Ricca, and G. 
M. Clark. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-264 185, 
Price codes: A21 in paper copy, AOI in microfiche. 
Report No EPA-600/2-76-112, November 1976. 
476 p, 69 fig, 40 tab, 7 ref, 4 append. EHE 623 05- 
01-08A-05. 68-01-0724. 


Descriptors: *Resource allocation, *Acid mine 
water, *Mine drainage, *Coal mine wastes, 
*Model studies, *Optimization, Mine wastes, 
Water pollution control, Computer programs, 
Watersheds(Basins), Costs, Economics, Water 
pollution sources. 


In determining cost-effective actions to eliminate 
or abate acid mine drainage from coal mining 
operations, a computer-based model was 
developed to describe or predict drainage acidity 
from deep and surface mines and from coal refuse 
piles. The model can: (1) produce a time trace of 
acid load and flow from acid drainage sources as a 
function of climatic conditions; (2) generate con- 
tinuous receiving stream flow data from precipita- 
tion data; (3) predict acid load and flow from mine 
drainage sources using precipitation patterns and 


. watershed status typical of worst-case conditions; 


and (4) predict optimum resource allocation using 
alternative treatment methods for worst-case con- 
ditions during both wet and dry periods of the 
hydrologic year. Knowing the acid load from each 
source as a function of time, costs of alternative 
mine drainage treatment techniques can be esti- 
mated, together with their effectiveness in reduc- 
ing unabated acid loads. Alternative cost and ef- 
fectiveness estimates for the individual acid 
sources are then used as input to an optimization 
model, which can be used to calculate the 
minimum cost for a given level of abatement in the 
watershed, or the maximum water quality attaina- 
ble for a given cost. In most cases the field data 
required as input to the model are not currently 
available, and the model has not been fully tested 
or compared to real systems, nor has sensitivity to 
input data been determined. (Lynch-Wisconsin) 
W78-06138 


AERATION/CIRCULATION KEEPS ALGAL 
BLOOMS IN CHECK, 

Tetra Tech, Inc., Lafayette, CA. 

M. W. Lorenzen. 


WATER RESOURCES PLANNING—Field 6 


Water and Wastes Engineer, Vol. 14, No. 10, Oc- 
tober 1977, p 69-74. 3 fig, 1 tab. EPA 68-03-2192. 


Descriptors: *Lake rehabilitation, *Acration, 
*Circulation, *Algal control, *Eutrophication, 
*Destratification, Lakes, Reservoirs, *Watcer pol- 
lution control, Water management(Applicd), Mix- 
ing, Hydrogen ion concentration, Hypolimnion, 
Epilimnion, Thermocline, Stratification, Depth, 
Light penetration, Dominance. 


Part 1 of a two-part series includes general con- 
siderations of aeration/circulation for algal control 
in lakes, reservoirs, and lagoons. Artificial mixing 
or destratification of a water body is used for aera- 
tion and for algal bloom control. Anoxic condi- 
tions develop in the hypolimnion under stratified 
conditions because the thermocline largely 
prevents downward transport of oxygen, and aera- 
tion may be necessary to safeguard fisheries and 
other biological communities, and to control odor 
and high iron and manganese buildups. Destratifi- 
cation for algal control requires high energy 
systems to redistribute algal cells throughout the 
water column. Algal blooms are controlled as the 
amount of sunlight available for photosynthesis is 
limited; depth available for mixing is a controlling 
factor in limiting algal biomass. Lowering the pH 
through mixing may favor non-cyanophyte species 
as well. The probable net long-term effect of main- 
taining oxic conditions would be reduction in sedi- 
ment phosphorus release. Results of artificial mix- 
ing in 19 lakes using compressed air for mixing are 
presented in tabular form. Successful systems 
generally used | standard cu ft/min (SCFM) of air 
per million cu ft of lake volume, and 20 SCFM 
air/million sq ft of surface area. Mechanical 
systems discussed include jet discharges, gasoline 
pump, 42-in fan blade, and 16.5 ft propellor. A 
procedure is given for determining suitability of an 
impoundment for  destratification. (Lynch- 
Wisconsin) 

W78-06140 


COOLING DISCONTINUOUS WATERS WITH A 
SINGLE REFRIGERATION UNIT, 

Arizona Univ., Tucson. School of Renewable 
Natural Resources; and Arizona Cooperative 
Fishery Research Unit. 

F. W. Robinson, J. C. Tash, and S. H. Holanov. 
The Progressive Fish Culturist, Vol. 40, No. 1, p 
15, 1978. 2 fig. 


Descriptors: *Laboratory equipment, 
*Refrigeration, ‘*Cooling, *Water cooling, 
*Temperature control, *Water temperature, 


*Pumps, *Aquaria, Design, Equipment, Bioassay, 
Methodology. 


A method of cooling water in toxicity bioassay ex- 
periments that require discontinuous waters was 
presented. This type of refrigeration unit is desira- 
ble in experiments in which the prevention of an 
exchange of dissolved substances is essential. The 
materials for construction cost approximately $50. 
(Dael-EIS) 

W78-06146 


THE TREATABILITY OF LEACHATES FROM 
SANITARY LANDFILLS, 

Drexel Univ., Philadelphia, PA. Coll. of Business 
Administration. 

For primary bibliographic entry see Field 5D. 
W78-06148 


SUMMARY OF DRAFT 201 FACILITY PLAN 
FOR UPGRADING METRO PUGET SOUND 


PLANTS, : 

Metropolitan Engineers, Seattle, WA. 

R. C. Bain, Jr. 

Municipality of Metropolitan Scattle, Wash.., 
(Sept. 1977). 60 p, 10 fig, 11 tab. 

Descriptors: *Water Quality Standards, 
*Regulation, *Sewage treatment, *Sewage ef- 
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fluents, *Sewage sludge, *Sanitary enginecring, 
*Waste water treatment, *Urban runoff, *Federal 
Water Pollution Control Act, *Municipal wastes, 
*Domestic wastes, *Washington, Puget Sound, 
Seattle, Marine waste disposal, Lake Washington. 


The Metropolitan Seattle area is required by 
federal law to institute sccondary scwage treat- 
ment by 1983. This report addresses the four major 
issues, viz, the specifications of the federal law, 
economic impact, environmental impact, and 
water quality. Eight alternative plans are then 
presented. (Dael-EIS) 

W78-06149 


MAINTENANCE OF A TROUT FISHERY BY 
AERATION IN A EUTROPHIC LAKE, 

Adelphi Univ., Oakdale, NY. Inst. of Marine 
Science; and Adelphi Univ., Garden City, NY. 

M. H. Garrell, A. M. Gibbs, and R. L. Miller. 

New York Fish and Game Journal, Vol 25, No 1, p 
79-82, 1978. 1 fig, 1 tab, 4 ref. 


Descriptors: *Salmonids, *Rainbow trout, *Brown 
trout, *Brook trout, Fish stocking, *Trout, Fish 
establishment, Fish populations, *Eutrophication, 
*Hypolimnion, *Thermal stratification, * Aeration, 
*Oxygen requirements, Creel census, *New York, 
*Lake Waccabuc(NY). 


A eutrophic lake was equipped with an acration 
system and subsequently stocked with several sal- 
monid species. An analysis of fish taken two years 
later demonstrated survival and successful growth 
in one of the salmonids (Rainbow trout). A resur- 
gence in the numbers of white perch and yellow 
perch was also noted. It was concluded that aera- 
tion can maintain a cold-water fishery that would 
otherwise not survive in a eutrophic lake and can 
improve the environment for existing species. 
(Dael-EIS) 

W78-06171 


6. WATER RESOURCES 
PLANNING 


6A. Techniques Of Planning 


THE WELMM APPROACH TO ENERGY 
STRATEGIES AND OPTIONS, 

International Inst. for Applicd Systems Analysis, 
Laxenburg (Austria). 

M. Grenon, and B. Lapillonne. 

IIASA Report RR-76-19, December 1976. 43 p, 8 
fig, 11 tab, 18 ref, 4 append. 


Descriptors: *Energy  strategics, *Energy 
resources, *Evaluation, Land, Manpower, Materi- 
als, Economics, Data storage and retrieval, Mul- 
tiattribute analysis. 


The development of energy resources requires 
more aad more natural or human resources, on the 
one hand because of the difficulty of ‘harvesting’ 
primary energy resources, and on the other 
because of the complexity of the sequence of 
processes necessary to convert these primary 
resources into useful resources for an economy 
(final energy). In this context, the WELMM ap- 
proach has been designed to evaluate the resource 
requirements for the development of energy 
resources. WELMM focuses mainly on five 
limited resources: Water, Energy, Land, Materi- 
als, and Manpower. The WELMM evaluation is 
implemented at the level of the major facilities 
concerned in the harvesting and conversion of pri- 
mary energy resources into final resources. All the 
WELMM data are stored in three different data 
bases (Resource Data Bass, Component Data 
Base, and Facility Data Base). They are meant to 
be used to enlarge and complete the traditional 
economic comparison of energy processes, energy 
strategies or energy options. (Bell-Cornell) 
W78-05704 
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Group 6A—Techniques Of Planning 


SUPPLEMENTAL COLORADO RIVER WATER 
FOR A DEVELOPED GROUNDWATER 
AGRICULTURE: A PROBLEM OF QUANTI- 
TIES, QUALITIES AND CONJUNCTIVE USE, 
Fish and. Wildlife Service, Washington, DC. Of- 
fice of Biological Services. 

For primary bibliographic entry see Field 4B. 
W78-05705 


CAPACITY EXPANSION FOR WATER 
RESOURCE’ FACILITIES: A CONTROL 
THEORETIC ALGORITHM FOR NONSTA- 
TIONARY UNCERTAIN DEMANDS, 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Civil Engincering. 

For primary bibliographic entry see Field 6D. 
W78-05706 


AN EVALUATION OF ALTERNATIVE SLUDGE 
TECHNOLOGIES: A SURROGATE WORTH 
TRADEOFF APPROACH, 

New Hampshire Univ., Durham. Inst. of Natural 
and Environmental Resources. 

For primary bibliographic entry see Field SE. 
W78-05707 


REGIONAL WATER SUPPLY PLANNING BY 
INTERACTIVE SYSTEMS ANALYSIS, 

Army Engineer District, Sacramento, CA. 

For primary bibliographic entry see Field 4A. 
W78-05712 


ECONOMIC ANALYSIS OF IRRIGATION 
PRODUCTION FUNCTIONS: AN APPLICA- 
TION OF LINEAR PROGRAMMING, 
International Bank for Reconstruction and 
Devclopment, Washington, DC. Development 
Research Center. 

For primary bibliographic entry see Field 3F. 
W78-05714 


DECISION-MAKING IN THE DEVELOPMENT 
OF URBAN WATERFRONTS FOR 
PARK/BUSINESS USE, 

Texas A and M Univ., College Station. Dept. of 
Recreation and Parks. 

For primary bibliographic entry see Field 6B. 
W78-05716 


A MODEL CRITERION FOR SITE SELECTION 
OF LARGER SCALE TECHNICAL FACILITIES 
IN THE UPPER RHINE REGION, 

Nuclear Research Center, Karlsruhe (West Ger- 
many). 

For primary bibliographic entry see Field 5G. 
W78-05720 


A MATHEMATICAL MODEL FOR THE ANAL- 
YSIS OF MULTI-RESERVOIR FLOOD CON- 
TROL SYSTEMS, 

Natal Univ., Durban (South Africa). 

For primary bibliographic entry see Field 4A. 
W78-05721 


DESIGN OF LARGE URBAN SEWER SYSTEMS 
WITH A WATER-FLOW SIMULATION PRO- 
GRAM, 

Balzari Blaser Schudcl, Bern (Switzerland). 

For primary bibliographic entry see Field 5D. 
W78-05722 


OPTIMIZATION METHODS FOR PLANNING 
WASTE WATER MANAGEMENT SYSTEMS, 
Karlsruhe Univ. (West Germany). Inst. fuer 
Siedlungswasserwirtschaft. 

For primary bibliographic entry see Field 5G. 
W78-05723 


A STOCHASTIC MODEL OF LEVEE FAILURE, 
Eotvos Lorand Univ., Budapest (Hungary). Dept. 
of Numerical Methods. 

For primary bibliographic entry see Field 8D. 
W78-05724 


A WATER QUALITY OPTIMIZATION MODEL 
FOR NONSERIAL RIVER SYSTEMS, 

Calgary Univ. (Alberta). 

For primary bibliographic entry see Field 5B. 
W78-05725 


THE ANATOMY OF THE MODELLING 
PROCESS, 

Maryland Univ., College Park. Dept. of Civil En- 
ginccring. 

For primary bibliographic entry see Field 2A. 
W78-05726 


RANDOM SEARCH 
STOPPING RULES, 
Aalborg Universitetscenter (Denmark). 

For primary bibliographic entry see Field 2A. 
W78-05727 


OPTIMIZATION: 


SELECTING ALTERNATIVES IN WATER 
RESOURCES PLANNING AND THE POLITICS 
OF AGENDAS, 

Johns Hopkins Univ., Baltimore, MD. 

For primary bibliographic entry see Field 6B. 
W78-05736 


THE ROLE OF SYSTEMS ANALYSIS IN 
WATER PROGRAM DEVELOPMENT, 

Harvard Univ., Cambridge, MA. Dept. of En- 
gincering and Applied Mathematics. 

M. B. Fiering. 

In: Natural Resources Journal, Vol. 16, No. 4, p 
759-771, October 1976. 1 fig, 9 ref. Symposium on 
Water Resources Management in a Changing 
World. 


Descriptors: *Systems analysis, *Water manage- 
ment(Applied), *Water resources development, 
*Model studies, *Planning, Optimization, Con- 
flict, Resource allocation, Computers, Decision- 
making, Mathematics, Water resources planning. 


Systems analysis can play a fundamental role in 
water resource planning and design only if the 
analyst recognizes that optimality is elusive when 
applied to problems of conflict of interest, 
resource allocation, human value judgements, and 
stochastic processes. Important concepts treated 
in this essay are: (1) the ubiquitous occurrence of 
conflict, without which much more systems theory 
would be applicable to water resource planning; 
(2) robustness, that is, given the existence of con- 
flict, it is desirable to seek solutions which may be 
non-optimal but significantly less brittle than the 
optimum; robustness is distinguished from system 
sensitivity in being a total rather than partial 
derivative; (3) stability, which is thought of as an 
important property of resource systems, leads to 
directing environmental standards and policies at 
maintaining ecological stability without regard to 
biological facts; and (4) resilience, contrasted with 
stability, which specifies designing for prospects 
not foreseen at the time of design, and to which no 
probability of occurrence can be assigned. Appli- 
cations of systems analysis to water resource 
planning should stress the use of mathematical 
models to represent conflicts because well-defined 
objectives and constraints can rarely be found. 
With increased reliance on big, complex models, 
however, responsible use weighs heavily on the 
engineering profession. (Lynch-Wiscensin) 
W78-05748 


ECONOMIC AND ENVIRONMENTAL __IM- 
PACTS OF FOREST RESOURCE DEVELOP- 
MENT, 

Purdue Univ., Lafayette, IN. 





H. W. Everett, II. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 592, 
Price codes: A07 in paper copy, AOl in microfiche. 
Master of Science Thesis, December, 1974. 125 p, 
3 fig, 37 tab, 45 ref, 2 append. OWRT B-042- 
IND(5), 14-31-0001-3586. 


Descriptors: Economic impact, Model studies, 
Economics, *Environmental effects, *Linear pro- 
gramming, Forest management, ‘*Forest 
watersheds, Soil mechanics, Soil erosion, 
*Indiana, *Resource development, Discount rates, 
Mathematical studies, Lincoln Hills(IN), Environ- 
mental quality, Forest harvesting. 


Direct economic and environmental impacts of a 
forest resource development project, Lincoln 
Hills region of Souther Indiana, were measured 
and their relationship illustrated; the indirect 
economic impact was measured at various levels 
of resource development. A linear programming 
model of the forest resource was developed to ex- 
amine the effects of the resource development 
over a 50 year planning horizon, assessing alterna: 
tive forest management practices, harvest 
methods, rates of harvest, and rates of discount 
upon economic output and soil losses. The sen- 
sitivity of the model was examined for changes in 
three harvesting programs used for establishing 
per period cuts of timber; for changes in the 
discount rate applied to net revenue coefficients; 
and for changes in level of soil loss. The allowable 
harvest program generates higher net revenue than 
the demand harvest program when soil losses are 
not or only slightly restrained. The method of har- 
vest was also affected by the rate of harvest, so 
that as rates increased, either a select cutting and 
clear cutting combination or the latter along was 
more profitable than select cutting. Rate of 
discount changes reduced only net revenue 
figures. The model was also sensitive to changes in 
allowable soil loss level from the land, so that net 
revenue was reduced with reduced soil losses. 
Study of the indirect economic impact indicated 
that if the harvest could be further processed into 
secondary or final products in the region, a large 
increase in income, employment, and economic 
development could result. (Wares-IPA) 
W78-05803 


COST OPTIMIZATION OF RURAL WATER 
SYSTEMS, 

Iowa State Univ., Ames. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 8B. 
W78-05810 


ESTIMATION OF BENEFITS AND ANALYSIS 
OF FACTORS INFLUENCING LAND USE 
CHANGE IN THE IOWA RIVER FLOOD 
PLAIN, 

Iowa Univ., lowa City. Dept. of Economics. 

For primary bibliographic entry see Field 6B. 
W78-05811 


TECHNOLOGICAL FORECASTING APPLIED 
TO WATER RESOURCE PLANNING, 

Iowa State Univ., Ames. 

A. M. Behrens. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 564, 
Price codes: AOS in paper copy, AOI in microfiche. 
Master of Science Thesis, Industrial Engineering, 
1975. 86 p, 14 fig, 2 tab, 103 ref, 2 append. OWRT 
A-057-IA(1). 


Descriptors: *Technology, *Forecasting, *Water 
resources, *Planning, Methodology, Water de- 
mands, *Technological forecasting. 


Types of technological forecasting methodologies 
and their usefulness to water resource planning are 
identified. Emphasis is on incorporating ap- 
propriate forecasting methodologies and 
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procedures into a forecasting and planning system 


which explicitly takes into account future 
technological development and goals affecting 
water resources. The three best methods for long- 
range forecasting were Delphi, analogy, and trend 
extrapolation, with Delphi and trend extrapolation 
favored for accuracy; Delphi was also favored to 
find turning points. Three forecasting activities 
were planned: exploratory, normative, and in- 
teractive feedback for adjustments needed to an- 
ticipate future demands for water and to allocate 
resources to develop sources to meet demands. 
Both present and possible new technology must be 
included in the forecast program. A forecasting 
system utilizing trend extrapolation, intution by 
knowledgeable persons in a Delphi process, and 
cross-impact simulation is proposed. Areas of 
needed future research are also described, includ- 
ing forecasting system refinement, applications 
and testing of the system, and operation of the 
system. (Wares-IPA) 

W78-05813 


CONCEPTS AND TECHNIQUES FOR EVALUA- 
TION OF ENERGY-RELATED WATER 
PROBLEMS, 

Florida Univ., Gainesville. Center for Wetlands. 
F.C. Wang, H. T. Odum, and M. E. Lehman. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 608, 
Price codes: A04 in paper copy, A0i in microfiche. 
Completion Report, December 1977. 62 p, 14 fig, 5 
tab, 31 ref, 2 append. OWRT C-7516 (6236)(1). 


Descriptors: *Energy, *Planning, *System analy- 
sis, Water resources, .*Water manage- 
ment(Applied), Computer simulation, Land-use 
planning, Linear programining, Water utilization, 
*Energy analysis, Energy quality, Energy value, 
Maximum power principle, Net productivity, Sen- 
sitivity analysis. 


Research effort is described to apply the newly 
evolving theory of energy analysis and the classi- 
cal operational research techniques (linear pro- 
gramming) to a procedure that may serve the 
resource manager in decision making. The theory 
investigated involves the concepts of net energy, 
energy quality, and energy amplifier value. Based 
on these concepts, an attempt was made to esti- 
mate energy values of water. One energy value of 
water is equal to the flow that it facilitates in a 
specific use. This is so because of its role as an am- 
plifier which makes more energy available in dif- 
ferent systems when used as a limiting factor. 
Another energy value is the embodied energy in 
forming water in processes of the biosphere or of 
man’s activities. The energy effects may ultimate- 
ly be related to embodied energy. The objective 
function in the linear programming analysis is 
Structured in terms of net productivity of the 
subsystem measured at its boundary. The max- 
imum power principle rather than profit maximiza- 
tion was used as a criterion because the system 
which gets the most energy and uses energy most 
effectively in competition with other systems will 
survive in the long run. Although the research ef- 
fort should be further extended or modified to 
develop practical procedures for application, a 
simple hypothetical model considered representa- 
tive of the major land-use subsystems is presented 
to illustrate such application. Sensitivity analysis 
was performed to test the stability of the model 
and its related problem solution to a resource plan. 
W78-05940 


INTEGRATING SCIENTIFIC DATA INTO EN- 
VIRONMENTAL PLANNING AND IMPACT 
ANALYSIS, GENERAL METHODOLOGY AND 
A CASE STUDY, 

Florida Univ., Gainesville. Dept. of Environmen- 
tal Engineering Sciences. 

For primary bibliographic entry sce Field 6G. 
W78-06058 


RESOURCES ALLOCATION TO OPTIMIZE 
MINING POLLUTION CONTROL, 

Ohio State Univ. Research Foundation, Colum- 
bus. 

For primary bibliographic entry sce Field 5G. 
W78-06138 


6B. Evaluation Process 


A WATER QUALITY PLANNING MODEL 
WITH MULTIPLE TIME, POLLUTANT, AND 
SOURCE CAPABILITIES, 

Meta Systems Inc., Cambridge, MA. 

For primary bibliographic entry sce Field 5B. 
W78-05702 


MEASURING CONSUMER SURPLUS 
BENEFITS OF WATER SUPPLY EXTENSIONS 
IN DEVELOPING COUNTRIES, 


Texas Univ. at Dallas, Richardson. 
For primary bibliographic entry sce Field 6D. 
W78-05710 


PLANNING METHODOLOGY FOR ANALYSIS 
aa ON LAKE EUTROPHICA- 
TION, 

Yale Univ., New Haven, CT. School of Forestry 
and Environmental Studies. 

For primary bibliographic entry see Field 5C. 
W78-05715 


DECISION-MAKING IN THE DEVELOPMENT 
OF URBAN WATERFRONTS FOR 
PARK/BUSINESS USE, 

Texas A and M Univ., College Station. Dept. of 
Recreation and Parks. 

J. W. Hanna, S. F. Philipp, and G. W. Mullins. 
Water Resources Bulletin, Vol 14, No 1, p 179- 
189, February 1978. | fig, 5 tab, 18 ref. 


Descriptors: *Urban renewal, *Decision making, 
*Planning, *Parks, *Waterfront development, 
Urban redevelopment, Riverfront development, 
Urban rivers, Implementation, Deterrents, Inven- 
tory, Data collections, Design, Houston(Tex), 
*Texas. 


Opportunities for the development of an amalgam 
of park and leisure-oriented commercial establish- 
ments in urban-core waterfront settings exist in 
many United States cities. Public awareness of the 
need to enhance the environmental quality of 
these waterfront areas has resulted in a demand 
for planning and implementation action. However, 
the lack of understanding of urban political 
systems has been an inhibiting factor in the 
development of the park/business concept. 
Identified herein are the major factors that in- 
fluence the decision-making process leading to the 
development of urban-core waterfronts for 
park/business use. Data collected has yielded in- 
formation relating to three areas of urban-core 
waterfront development: inventory, decision-mak- 
ing process, and deterrent factors. Results show 
that deterrents to waterfront development include 
a lack of financial support for projects and 
proposals being prepared which are not suitable 
for application to the particular site. Understand- 
ing the necessary decision-making process can aid 
project implementation and avoid waste of 
planning effort in time, dollars, and productivity. 
(Bell-Cornell) 

W78-05716 


PROGRAMMER’S AND USER’S MANUAL FOR 
THE TRIBUTARY WATER QUALITY MODEL 
(FINAL REPORT ON PHASE 2), 

Center for the Environment and Man, Inc., Hart- 
ford, CT. 

For primary bibliographic entry see Field 5B. 
W78-05717 
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THE RECREATIONAL RESPONSE TO 
CHANGES IN WATER QUALITY: A SURVEY 
AND heeds’ A 

Leicester niv. (England). Public Sector 
Economics Research Centre. 

For primary bibliographic entry see Field 5G. 
W78-05728 


TOWARDS AN ECOLOGICALLY-BASED 
ECONOMIC PHILOSOPHY, 

Oceanic Inst. Waimanalo, Hawaii. 

J. A. Hanson. 

Environmental Conservation, Vol 4, No 1, p 3-10, 
1977. 4 fig, 17 ref. 


Descriptors: *Economic theory, *Economic 
philosophy, *Natural resources, *Finite element 
analysis, *Energy, Economics, Industrial produc- 
tion, Conservation, Energy, Economics, Industri- 
al production, Conservation, Energy conversion, 
Energy dissipation, Recycling, Urbanization, 
Water resources development, Regional 
economics, Negantrophy, Human population, So- 
cial values, Social change. 


The present world economic order is one which 
fails to recognize the finiteness of global resources 
and limits of the global ecosystem to absorb 
wastes. As this order continues, the threshhold of 
economic energy recovery will reach a point 
where the amount of energy and materials needed 
to exploit the low grade energy resources will ex- 
ceed the net energy produced these same 
resources. There are two alternatives to this 
problem: (1) an abrupt end of the present popula- 
tion level and material abundance; (2) a new global 
economic order based on recognition of the finite- 
ness of this planet. Should the new economic order 
succeed its viability will depend on the comple- 
mentarity of efficient energy conversion and con- 
servation of negantropy (trend toward higher 
levels of organization). The extent to which the 
civilization can conserve its negantropy will deter- 
mine the amount of energy available for the non- 
productive activities related to a continuation of 
progress. The attainment of the new global 
economic order will require a move away from 
centralization and megagrowth of urban/industrial 
complexes towards a proliferation of moderate- 
size, semi-self-sufficient agri-industrial communi- 
ties relying primarily on technolgy for wider com- 
munication. Such an approach would have follow- 
ing advantages: (1) conservation of transportation 
energy; (2) facilitation of recycling; (3) decreases 
in community management problems; (4) stimula- 
tion of geothermal, ocean-thermal, wind, and solar 
energy usages. (Harris-Wisconsin) 

W78-05734 


THE EFFECTS OF WATER RESOURCE 
DEVELOPMENT ON ECONOMIC GROWTH: 
THE CONDITIONS FOR SUCCESS, 

Colorado Univ., Boulder. Dept. of Economics. 

C. W. Howe. 

In: Natural Resources Journal, Vol 16, No 4, p 
939-955, October 1976. 1 tab, 21 ref. Symposium 
on Water Resources Management in a Changing 
World. 


Descriptors: *Water resources development, 
*Water management(Applied), *Water supply, 
*Economic growth, Kenya, Mexico, Arizona, 
Middle East, Arkansas River, Uganda, Ghana, 
Africa, Developing countries. 


Successful transfer of Western water development 
technology to the Third World depends on four 
conditions only rarely present: (1) that water is the 
real bottleneck to growth; (2) that capital is availa- 
ble; (3) that institutions exist which can manage 
the technology; and (4) that the technology fits the 
local social structure and values. Specific cases 
where water is a bottleneck are discussed, along 
with the relative importance of water to growth in 
various activities. Case studies are given for water 
development projects in Kenya, Mexico, Arizona, 
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the Middle East, the Arkansas River, Uganda, and 
Ghana. It is concluded that; (1) the relative im- 
portance of water services will change with 
growth; (2) water development has the most im- 
pact in early stages of growth duc to the im- 
——— of agriculture; (3) provision of all 
come tary inputs can result in high 
productivity and seek effects; (4) irrigation is a 
necessary but not sufficient condition for agricul- 
tural growth in arid and semiarid arcas; (5) in 
mixed economics private sector investment 
response to public water project investment is a 
critical factor in determining total social returns; 
and (6) the availability of low-cost hydroelectric 
power is a strong attraction to the power-intensive 
metallurgical and chemical industries. (Lynch- 
Wisconsin) 
W78-05735 





SELECTING ALTERNATIVES IN WATER 
RESOURCES PLANNING AND THE POLITICS 
OF AGENDAS, 

Johns Hopkins Univ., Baltimore, MD. 

G. M. Wolman. 

In: Natural Resources Journal, Vol 16, No 4, p 
773-789, October 1976. 38 ref. Symposium on 
Water Resources Management in a Changing 
World. 
Descriptors: *Alternative planning, *Decision- 
making, *Watcr resources planning, *Agenda, 
*Problem identification and ranking, Water 
management(Applied), Multiple-purpose projects, 
Conflict, Political constraint, Governments, 
Democracy, Planning. 


The list of alternatives to be considered in water 
resources planning analagous to the political 
scientist's agenda of issucs, is fundamental to the 
democratic process and access to it represents the 
politics of influencing or controlling the outcome 
of a decision. Examples taken from water 
resources planning demonstrate the relationship of 
agenda-building to democratic action, and indicate 
that multiplication of alternatives and participants 
can stymic decision-making. In moving toward 
more open democratic processes we are at present 
heavy on withholding approval at many levels and 
weak on decision-making mechanisms. While no 
simple rules exist for including or excluding alter- 
natives from consideration, it is clear that selec- 
tion of alternatives selection may not be an 
adequate guideline for future action. The kind of 
democracy that is evolved determines the rules for 
selection of agenda, of alternatives. Facts of geog- 
raphy involving local, regional, state, and national 
interests, as well as the pluralism of society, in- 
fluence the choice of alternatives. Constraints on 
alternative planning include physical, and financial 
factors, illustrated by the examples presented. 
(Lynch-Wisconsin) 

W78-05736 


AMENITY AND EQUITY: A REVIEW OF 
LOCAL ENVIRONMENTAL PRESSURE 
GROUPS IN BRITAIN, 

University Coll., London (England). School of En- 
vironmental Studies. 

For primary bibliographic entry sce Field 6E. 
W78-05741 


THE ROLE OF SYSTEMS ANALYSIS IN 
WATER PROGRAM DEVELOPMENT, 

Harvard Univ., Cambridge, MA. Dept. of En- 
gineering and Applied Mathematics. 

For primary bibliographic entry see Field 6A. 
W78-05748 


A PUBLIC EDUCATION CAMPAIGN TO CON- 
SERVE WATER, 

Washington Suburban Sanitary 
Hyattsville, MD. 

For primary bibliographic entry see Field 3D. 
W78-05752 


Commission, 


VERMONT’S WATER RESOURCE RESEARCH 
NEEDS, 
Vermont Univ., 
ge. 

. W. Stone. 
Available from the National Technical Informa- 
tion Service, Springficld, VA 22161 as PB-279 829, 
Price codes: Al2 in paper copy, AOI in microfiche. 
Master of Science Thesis, February, 1976. 242 p, 2 
fig, 34 tab, 33 ref, 7 append. OWRT A-021- vt. 


Burlington. Dept. of Civil En- 


Descriptors: *Vermont, ‘*Water resources, 
*Rescarch priorities, *Water quality, *Planning, 
*Management, Water requirements, Water pollu- 
tion, Lakes, Reservoirs. 


A three-fold approach provided a complete analy- 
sis of Vermont's water resource research needs. 
Rescarch information was obtained from respon- 
ses to a gencral topical questionnaire, developed 
from research needs identified by 62 individuals 
knowledgeable on the State’s problems. In addi- 
tion, the questionnaire was sent to members of 
four important Vermont organizations 
(engineering, recreation, planning, and resource 
societies). Topics found to be of high importance 
were discussed and elaborated in a round table 
discussion. Generally, research on ground water 
quality protection, lake and reservoir quality 
degradation, non-point source pollution, and mu- 
nicipal waste water systems was considered most 
significant. The Lake Champlain Basin, the Con- 
necticut River Basin, the Lake Memphremagog 
Basin, and the Hudson River Basin were ranked as 
highly important to Vermont. Flowing 
rivers/streams, lakes/ponds, and ground water 
were also important to respondenst; little overall 
concern was shown for wetlands. Water quality 
management research, planning management, and 
sociological research, and water quantity manage- 
ment research were also ranked. The consensus in- 
dicated the value of this strategy in identifying 
research needs; it was inferred that this method 
may be applied in identifying similar needs in other 
areas of the U.S. (Wares-IPA) 

W78-05801 


WATER USE RATES FOR RURAL WATER 
SYSTEMS, 

Iowa State Univ., Ames. Dept. of Civil Engineer- 
ing. 

R. S. Schulz. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 618, 
Price codes: A08 in paper copy, AOI in microfiche. 
Master of Sciences Thesis, 1975. 148 p, 59 fig, 15 
tab, 32 ref, | append. OWRT A-048-IA(4). 


Descriptors: *Water utilization, *Rural areas, 
*Livestock, Water requirements, Iowa, Peak 
discharge, Water distribution(Applied), Storage 
requirements, Kansas, *Water demand, *Water 
use rates, *Nomographs. 


Rural water system use rates in lowa were com- 
puted to predict livestock needs and ascertain 
rural domestic use patterns. Nomographs pre- 
dicted livestock water use based on animal weight 
and environmental temperature; average gal- 
lons/capita/day value contributing to the domestic 
water requirements were determined. General 
trends in the daily occurrence of peak flows were 
established. Uniform water use indicated the dis- 
tribution patterns ascertained in line test sections 
were representative of patterns for all consumers. 
Use rates data showed that Iowa rural water is not 
being used in quantities predicted by design 
criteria; differences are attributed to the effect of 
metered water, the associated cost of metered 
water, and farmers’ reluctance to abandon the 
farm wells. Peak use periods were spread out over 
a longer span than is normally seen in high density 
residential areas, probably because of livestock 
feeding operations. Higher peaking factors were 
observed in the testing than those used for design 
of water systems meeting residential, industrial, 
and commercial water requirements. Comparison 


of data obtained with simultaneous peak demand 
curves used for the desi; sign of other systems 
showed that recorded peak rates fell short of 
values read from Kansas data. Nomographs in- 
dicating livestock water consumption developed 
from data in the literature are higher than water 
requirements based on animal weight and average 
environmental temperature; they are recom- 
mended, therefore, for use for the ranges in- 
dicated, with special consideration for simultane- 
ous peak demands and storage requirements. 
(Wares-IPA) 

W78-05809 


ESTIMATION OF BENEFITS AND ANALYSIS 
OF FACTORS INFLUENCING LAND USE 
CHANGE IN THE IOWA RIVER FLOOD 
PLAIN, 

Iowa Univ., lowa City. Dept. of Economics. 

D. B. Oyen. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 559, 
Price codes: A09 in paper copy, AOI in microfiche. 
PhD Thesis, July, 1973. 173 p, 3 fig, 10 tab, 89 ref, 
2 append. OWRT A-0380-IA(3), 14-31-0001-3215. 


Descriptors: *Land use, *Flood plain, Dams, 
*lowa, Farms, *Regression analysis, 
*Mathematical studies, Farm prices, Cost-benefit 
analysis, Model studies, *Coralville Dam(IA), 
*Iowa River(IA), *Pareto optimum, Net benefits, 
Land value. 


The extent of land use change in the Iowa River 
flood plain following the 1958 installation of the 
Coralville Dam is investigated; benefits accruing 
from and economic factors accounting for these 
changes are analyzed. The claiming of benefits 
from land use change is justified via an extension 
of the Pareto optimum conditions. Approximately 
938 acres of flood plain land have been brought 
into agricultural production. Using historical 
prices, the present value of estimate benefits from 
land use change is $235,712 when discounting ,at 
3.25%, and $189,958, discounting at 7%. Using 
estimated free market prices, the present values 
are $110,772 and $93,531, when discounting at 
3.25% and 7% respectively. Based on a theoretical 
model of flood plain land usage and data compiled 
in previous land use change studies, it was 
revealed that farmers who made land use changes: 
(1) had smaller crop acreages, (2) were older an 
better educated, (3) had smaller percent of their in- 
comes derived from farm operations, and (4) had 
higher incomes than farmers who made no change. 
Farmers who brought land into production tended 
to live closer to the Dam, realized higher yields on 
corn and beans, and had more land available for 
conversion. A regression model was used to ac- 
count for the simultaneous influences of variables; 
results indicate that the probability of land use 
change increases with increases in the number of 
acres available for conversion, the landowner’s 
age, and number of years of education. Probability 
of land use change decreases as distance from the 
Dam increases and the number of crop acres in- 
creases. (Seip-IPA) 

W78-05811 


TECHNOLOGICAL FORECASTING APPLIED 
TO WATER RESOURCE PLANNING, 

Iowa State Univ., Ames. 

For primary bibliographic entry see Field 6A. 
W78-05813 


he 
REVIEW OF THE FLINT CREEK SMALL 
WATERSHED PROJECT, DRAFT ENVIRON- 
MENTAL IMPACT STATEMENT FOR THE ON- 
TARIO COUNTY ENVIRONMENTAL 
MANAGEMENT COUNCIL, 
Cornell Univ., Ithaca, NY. Center for Environ- 
mental Research. 
For primary bibliographic entry see Field 6G. 
W78-05814 
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CONCEPTS AND TECHNIQUES FOR EVALUA- 
TION OF ENERGY-RELATED WATER 
PROBLEMS, 

Florida Univ., Gainesville. Center for Wetlands. 
For primary bibliographic entry see Field 6A. 
W78-05940 


ENVIRONMENT, TECHNOLOGY, AND FU- 
TURE GENERATIONS, 

Oregon State Univ., Corvallis. Water Resources 
Research Inst. 

D, A. Bella. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 605, 
Price codes: A03 in paper copy, AOI in microfiche. 


Completion Report WRRI-57, January 1978. 36 p, 
fig 45 ref. OWRT C-5195 (4209)(2). 

Descriptors: Environmental techniques, 
*Attitudes, “Social values, Costs, Benefits, 
*Technology, *Environment, Environmental ef- 
fects, *Social change, *Future 
planning(Projected). 


Environmental strategies involve comprchensive 
and broad outlooks. In contrast, environmental 
tactics involve more limited concerns which can 
be usually addressed in a disciplinary or multi- 
disciplinary manner. The development of strate- 
gies necessitates interdisciplinary and trans- 
disciplinary outlooks. Such outlooks are extremely 
difficult to achieve because different ‘structures 
of reasoning’ are found to conflict with each other 
and confusion and disagreements result. Environ- 
mental strategies must accommodate such confu- 
sions, They must recognize and accommodate the 
high levels of ignorance involved in the prediction 
and appreciation of complex and long-term 
technological impacts. A strategy is proposed 
which encourages an adjusting, learning and crea- 
tive approach to the future rather than an ap- 
proach which i is ultimately based upon prediction 
and control. The approach is described through a 
set of five commitments which are intended, not 
as absolute rules, but as attitudes or considera- 
tions which should have increased influence upon 
decisions. A number of applications and examples 
are briefly discussed. 

W78-0594 





PROCEEDINGS OF THE ELEVENTH BIENNI- 
AL CONFERENCE ON GROUND WATER. 
California Univ., Davis. Water Resources Center; 
and California State Dept. of Water Resources. 
Sacramento. 

For primary bibliographic entry see Field 4B. 
W78-06039 


DIRECTORY OF WATER RESOURCES EXPER- 
TISE, WATER RESEARCH FACULTY AND 
STAFF SCIENTISTS. 

ornia Univ., Davis. Water Resources Center. 
For primary bibliographic entry see Field 9A. 
W78-06041 


INTEGRATING SCIENTIFIC DATA INTO EN- 
VIRONMENTAL: PLANNING AND IMPACT 
ANALYSIS, GENERAL METHODOLOGY AND 
A CASE STUDY, 

Florida Univ., Gainesville. Dept. of Environmen- 
tal Engineering Sciences. 


For primary bibliographic entry see Field 6G. 
W78-06058 


OFF-PEAK HOUR PUMPING RATE REDUC- 
ioe ARE THE BENEFITS WORTH THE 


‘OSTS, 
Boyle Engineering Corporation, Ventura, CA. 
R. J. Mauck. 
Water and Wastes Engincering, Vol 14, No 9, Sep- 
tember 1977, p 70-72. 4 fig, 2 tab. 
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Descriptors: *Cost-benefit analysis, *Pumping 
plants, *Off-peak hour pumping rate reductions, 
*Water supply, *Water management(Applied), 
Costs, Antelope Valley-East Kern Water Agen- 
cy(CA), California, Waste storage, Pricing, Elec- 
tric power costs, Economic analysis, Water de- 
mand, Treatment facilities, Water treatment, Sani- 
tary engineering. 


Analysis of four off-peak hour pumping rate 
reduction alternatives shows there is a point at 
which construction costs for facilities to increase 
the capacity for off-peak pumping exceeds savings 
in annual power costs. The study was commis- 
sioned by the Antelope Valley-East Kern Water 
Agency, California. As the local power company 
charges lower rates for off-peak hours, lower 
power costs could be realized through use of an 
off-peak demand adjustment. Conclusions were: 
(1) A large on-peak power usage rate must occur 
before a ‘total off-peak’ pumping system becomes 
compctitive; in such a system the entire treatment 
plant flow is pumped in the 8-hr off-peak period, 
requiring an expansion of facilities greater than for 
the other systems. (2) The ‘variable speed’ system 
is sensitive to power ~ate increases; in this system 
pumps operate 24 hrs/day, but match flow output 
of the treatment plant. (3) The ‘on-off-peak’ 
system has lower present worth power costs, 
while the ‘constant’ system has lower construction 
capital costs; the former limits flow pumped in the 
off-peak period to maximum peak flow capacity of 
the treatment plant, and requires a minimum flow 
during the on-peak period. The ‘constant’ system 
employs pumps with constant speed drives, and 
pumps cycle to on when working storage capacity 
is reached (= one hr peak flow) and cycle to off 
when storage is emptied. (Lynch-Wisconsin) 
W78-06134 


STRICTER CONSERVATION SOUGHT AS 
PART OF ANY WATER RESOURCE POLICY, 
C. W. Heckroth. 

Water and Wastes Engineering, Vol 14, No 9, Sep- 
tember 1977, p 48-50. 


Descriptors: *Water policy, Water resources, 
*Water supply, *Water conservation, *Water 
management(Applied), Governments, Social par- 
ticipation, Attitudes, Pricing, Water rates, Incen- 
tives, Recycling, Economics, Groundwater, Water 
utilization, *Planning, Water demand. 


A federal issue paper on water conservation is 
summarized, and options for consideration for 
each of five primary problems are discussed. The 
issue paper was published in the July 15, 1977 
Federal Register with three others--planning and 
evaluation criteria, cost-sharing, and institutions-- 
as part of a comprehensive review of federal water 
resources policy being conducted by the Carter ad- 
ministration to lead to establishment of a national 
resources management policy. Hearings were 
scheduled in eight U.S. cities to obtain public par- 
ticipation and viewpoints. The problems analyzed 
in this article are: (1) The price of water is insuffi- 
cient to provide the incentives necessary to 
promote efficiency and prevent wasteful uses. (2) 
Inadequate consideration has been given to meet- 
ing existing water needs by means of comprehen- 
sive watershed management practices, including 
storage and transfer of surplus water derived from 
existing supplies. (3) Limited reuse and recycling 
of water reduces the quantity and quality of water 
available for all offstream uses and instream 
values. (4) Groundwater supplies are poorly regu- 
lated and are being seriously depleted in some 
areas through excessive withdrawals. (5) Large 
quantitics of water are wasted in existing water- 
consuming facilities and production processes 
where a significant change in the process could 
greatly reduce the need for water. (Lynch-Wiscon- 
sin) 
W78-06136 
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6C. Cost Allocation, Cost Sharing, 
Pricing/Repayment 


PRICE VARIABLE IN RESIDENTIAL WATER 
DEMAND MODELS, 

Oregon State Univ., Corvallis. Dept. of Resource 
Recreation Management. 

For primary bibliographic entry sce Field 6D. 
W78-05703 


POLICY OF PRICING IRRIGATION WATER, 
Ministry of Agriculture and Irrigation, New Delhi 
(India). 

For primary bibliographic entry sce Field 3F. 
W78-05730 


RATIONALISATION OF IRRIGATION RATES 
IN A DEVELOPING COUNTRY, 

Central Water Commission, New Delhi (India). 
For primary bibliographic entry sce Field 3F. 
W78-05731 


ARE NATURAL RESOURCES CAPITAL USING 
A MICROANALYTIC APPROACH, 

Tulane Univ., New Orleans, LA. 

J.R. Moroney. 

Southern Economic Journal, Vol. 43, No. 3, p 
1203-1217, January 1977. 3 tab, 30 ref. NSF HES 
75-20778. 


Descriptors: *Natural resources, *Capital use, 
*Industrial production, *Economics, Industries, 
Model studies, Labor, Capital-labor ratios, Costs, 
Wages. 


A microanalytic framework is given for testing the 
hypothesis that natural resource requirements 
tend to be capital-using across industries, and the 
resulting statistical models are applied to a sample 
of 104 American manufacturing industries. Appli- 
cation of these models, each based on different as- 
sumptions concerning capital-labor substitution, 
suggests four conclusions: (1) The most restrictive 
model indicates resources tend to be capital-using. 
The evidence is weaker if allowance is made for 
intergroup differences in intercept terms, and the 
capital-using hypothesis is not sustained with more 
general models incorporating factor substitution. 
(2) With the model incorporating the most general 
approach, resources appear to exert a capital- 
using bias in three resource-intensive sectors, but 
seem to be neutral or labor-using in all others. (3) 
Although some resource-intensive sectors (e.g., 
petroleum, chemicals primary metals) have high 
average capital-labor ratios, this is due more to 
high wage rates than to intensive natural resource 
requirements. Other industries processing inter- 
mediate inputs of equal or greater resource intensi- 
ty (e.g., tobacco, certain foodstuffs) have low 
capital-labor ratios correspondingly attributable to 
low wage rates. (4) These findings indicate that 
certain resources may be intrinsically suited to 
capital-intensive development methods, and that 
the capital-using thesis is not a substantive cause 
for the factor content of American trade. (Lynch- 
Wisconsin) 

W78-05732 


THE ENVIRONMENTAL COSTS OF LAND- 
FILLS AND INCINERATORS, 

Chicago Univ., IL. Center for Urban Studies. 

For primary bibliographic entry see Field SE. 
W78-05738 


WATER USE RATES FOR RURAL WATER 
SYSTEMS, 

Iowa State Univ., Ames. Dept. of Civil Engincer- 
ing. 

For primary bibliographic entry sec Ficld 6B. 
W78-05809 
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COST-EFFECTIVENESS OF ON-SITE AND 
COMMUNITY SEWERAGE ALTERNATIVES, 
Brown and Caldwell, Eugenc, OR. 

For primary bibliographic entry sec Field 5D. 
W78-05910 


6D. Water Demand 


PRICE VARIABLE IN RESIDENTIAL WATER 
DEMAND MODELS, 

Oregon State Univ., Corvallis. Dept. of Resource 
Regrets Management. 

K. C. Gib! 

Watcr vetl Research, Vol 14, No 1, p 15-18, 
February 1978. 2 tab, 9 ref. 


Descriptors: “Water demand, ‘*Mathematical 
models, *Marginal price, *Residential water, 
Miami(Fla), Equations, Estimating, Systems anal- 
ysis. 


There have been inconsistencics in past residential 
water demand studics concerning the specification 
of the relevant price variable. Both average and 
marginal price have been used. Houscholds faced 
with the decision to expand (or contract) their 
water consumption are responsive to the addi- 
tional cost (or savings) involved with this decision. 
The appropriate measure of this price is marginal 
price, not average pricc. Data were gathered from 
a large metropolitan arca--Miami, Florida--to illus- 
trate the divergence in estimation from two de- 
mand models, identically specified, except for the 
price variable. Onc utilized marginal price and the 
other used average price. Predictions of consump- 
tion varied from 22 to 107% between the two 
models. The avcrage price model significantly 
overestimated the response of consumption to 
price and income changes, a result worthy of con- 
sideration. (Bell-Cornell) 


W78-05703 
CAPACITY EXPANSION FOR WATER 
RESOURCE’ FACILITIES: A CONTROL 


THEORETIC ALGORITHM FOR NONSTA- 
TIONARY UNCERTAIN DEMANDS, 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Civil Enginccring. 

D. Grossman, and D. H. Marks. 

Advances in Water Resources, Vol 1, No 1, p 31- 
40, September 1977. 8 fig, 9 ref. 


Descriptors: *Water resources development, 
“Capacity expansion, ‘*Altcrnative planning, 
*Dynamic programming, Stochastic processes, 
*Algorithms, Demand, Cost minimization, Op- 
timization, Water shortage, Mathematical models, 
Equations, Systems analysis, Risks, *Water de- 
mand. 


Municipal water and waste water investments 
represent a large and important segment of the ex- 
penditures made by local governments. The 
response of designers to the problem of sizing in- 
crements to capacity has been to overbuild in 
order to assure safe and adequate supplics. A 
growing body of evidence suggests that the mag- 
nitude of overbuilding has been excessive. Earlier 
research has neglected to model demand growth as 
uncertain with the possibility of both nonstationa- 
ry mean and variance. Also, failure to recognize 
the problem as one of closed loop control has 
resulted in erroneous modeling efforts. This 
research presents the use of stochastic dynamic 
programming to model the optimal capacity expan- 
sion of water resources facilities, where the objec- 
tive function is to minimize the expected cost. Ex- 
cess Capacity--the state of the system--increases 
due to investment decisions. Negative excess 
capacity implics shortage. As time progresses, 
known but possibly uncertain demands impinge 
upon the system. In conclusion, several highly 
flexible capacity planning models for nonstationa- 
ry demands can be formulated which are computa- 
tionally feasible and produce excellent approxima- 


tions to known solutions. However, these models 
should be used oaly after sensitivity testing in con- 
junction with simpler approaches. (Bell-Cornell) 
W78-05706 


MEASURING CONSUMER SURPLUS 
BENEFITS OF WATER SUPPLY EXTENSIONS 
IN DEVELOPING COUNTRIES, 

Texas Univ. at Dallas, Richardson. 

M. T. Katzman. 

Water Resources Bulletin, Vol 14, No 1, p 46-54, 
February 1978. 1 fig, 3 tab, 15 ref. 


Descriptors: *Water supply, *Cost-benefit analy- 
sis, *Investment, *Demand curve technique, 
Developing countries, Projects, Linear model, 
Regression analysis, Water mains, Capitalization, 
Estimating, Penang Island(Malaysia), Consumer 
surplus benefits, Methodology, Systems analysis. 


For investments in water mains serving new 
households, consumer surplus benefits may far 
outweigh those measured by revenues recoupled 
from user fees. While consumer surplus might be 
capitalized in the value of sites with access to 
mains, empirical attempts to measure such 
capitalization have not proved invariably success- 
ful. An alternative technique based upon the direct 
estimation of the demand curve is utilized. An 
analysis of Penang Island, Malaysia indicates that 
the consumer surplus benefits are one and one- 
half times greater than the revenues recoupled 
though user fees. The applicability of this 
technique to cost-benefit analysis of water supply 
investments is discussed. In conclusion, the esti- 
mation of consumer surplus by tracing the demand 
curve is feasible for systems which have accurate 
metering and billing procedures and which have 
exhibited substantial variation in water charges 
over time and space. For systems meeting these 
conditions, the calculation of the net benefits of 
water supply extensions by the demand curve 
technique is simpler than by the method of land 
capitalization; the demand curve technique is less 
gencral in that it applics only to priced services 
and it is less likely to measure the external 
benefits. (Bell-Cornell) 

W78-05710 


POLICY OF PRICING IRRIGATION WATER, 
Ministry of Agriculture and Irrigation, New Delhi 
(India). 

For primary bibliographic entry see Field 3F. 
W78-05730 


A PUBLIC EDUCATION CAMPAIGN TO CON- 
SERVE WATER, 

Washington Suburban Sanitary Commission, 
Hyattsville, MD. 

For primary bibliographic entry sce Field 3D. 
W78-05752 


TECHNOLOGICAL FORECASTING APPLIED 
TO WATER RESOURCE PLANNING, 

Iowa State Univ., Ames. 

For primary bibliographic entry see Field 6A. 
W78-05813 


STRICTER CONSERVATION SOUGHT AS 
PART OF ANY WATER RESOURCE POLICY, 
For primary bibliographic entry sce Field 6B. 
W78-06136 


WATER RESOURCES INVENTORY OF 
NORTHWEST FLORIDA, 
Geological Survey, Tallahassee, FL. Water 


Resources Div. 

J. E. Dysart, C. A. Pascale, and H. Trapp, Jr. 
Water-Resources Investigations 77-84, November 
1977. 114 p, 10 fig, 9 tab, 49 ref. 
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Descriptors: *Water resources, ‘*Surveys, 
*Surface waters, *Groundwater resources, 
*Florida, Water quality, Available water, Projec- 
tions, Water supply, Water demand, Rainfall-ru. 
noff relationships, Flood plains, Gulf Coastal 
Plain, Streamflow, Flow rates, Aquifer charac. 
teristics, Water wells, Water yield, Drawdown, 
Water level fluctuations, Groundwater recharge, 
Northwest Florida, Florida panhandle. 


Water resources of the 16 counties of the 
northwest Florida appear adequate unitl at least 
2020. In the 4 westernmost counties, the sand-and- 
gravel aquifer and streams combined could pro- 
vide 2,200 to 3,600 million gallons per day of 





water. Streams outside these counties could pro- — 


vide 5,600 million gallons per day. The Floridan 


aquifer could provide 220 million gallons per day. 
Generally, water of quality suitable for most pur- 
poses is available throughout the area, although 
water in smaller streams and in the sand-and- 
gravel aquifer is acidic and locally contains exces- 


sive iron. Water in the upper part of the Floridan | 


aquifer is generally fresh, but saline at depth and 


in some coastal areas. The quantity of water | 


available in the study area is about 8,020 to 9,420 
million gallons per day and projected needs for the 
year 2020 range from 2,520 to 4,130 million gallons 
per day. ‘Approximate method’ flood-prone area 
maps cover most of the area. (Woodard-USGS) 
W78-06183 


6E. Water Law and Institutions 





RATIONALISATION OF IRRIGATION RATES 


IN A DEVELOPING COUNTRY, 

Central Water Commission, New Delhi (India). 
For primary bibliographic entry see Field 3F. 
W78-05731 


THE EFFECTS OF WATER RESOURCE 
DEVELOPMENT ON ECONOMIC GROWTH: 
THE CONDITIONS FOR SUCCESS, 

Colorado Univ., Boulder. Dept. of Economics. 
For primary bibliographic entry see Field 6B. 
W78-05735 


AMENITY AND EQUITY: A REVIEW OF 


LOCAL ENVIRONMENTAL PRESSURE 
GROUPS IN BRITAIN, 

University Coll., London (England). School of En- 
vironmental Studies. 

P. D. Lowe. 


Environmental Planning A, Vol. 9, No. 1, p 35-58, 
January 1977. | fig, 85 ref. 


Descriptors: *Great Britain, *Political aspects, 
*Pressure groups, *Social aspects, 
*Environmental control, *Decision-making, 


Amenity societies , Interest groups, Social change, 
Social participation, Urban sociology, Social 
needs, Legislation, Planning, Aesthetics, Commu- 








nity development, Administration, City planning, — 


Public access, Organization, Economic impact, 
Pollution abatement, Social impact. 


Activities of local environmental pressure groups 
in Britain could have major spatial and social dis- 
tributional consequences; but participation may 
serve to exacerbate certain inequalities, and per- 
sons whose interests are least represented by the 
existing social and spatial structure are likely to 
fare worst politically. The basic question is not 
whether amenity societies contribute to good 
planning, but rather what the relationship is 
between statutory planning and various powerful 
sectional interests. Local environmental pressure 
groups, which are geographically-defined, com- 
prise the amenity, civic, and preservation socie- 
ties, residents’ and tenants’ associations, and com- 
munity action groups. They seek to influence 


public decision-making and to protect the material,’ 


but nonproductive, interests of their number. They 
are concerned with protecting and enhancing the 
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environment, the amenity and accessibility of a 
street, development, town, suburb, or county. 
Amenity includes safety, freedom from pollution, 
local interest, peace and quiet, and aesthetics, 
while accessibility covers convenience of schools, 
shops, clinics, open space, recreation, transporta- 
tion, and employment. Six aspects of such groups 
include: (1) their origins and evolution, (2) ethic 
and ideology, (3) political equity, (4) representa- 
tiveness, (5) variations in political efficacy, and (6) 
failure of some groups to achieve effective politi- 
cal expression. (Lynch-Wisconsin) 

W78-05741 


INTERNATIONAL CO-OPERATION AND IN- 
LAND WATERS: THE INFLUENCE OF 
FEDERALISM, 

United Nations Secretariat. 

D. Alheritiere. 

In: Natural Resources Journal, Vol. 16, No. 4, p 
903-921, October 1976. 97 ref. Symposium on 
Water Resources Management in a Changing 
World. 


Descriptors: *International waters, *Inland water- 
ways, *Fedcralism, *Treaties, *Governments, In- 
ternational cooperation, Canada, United States, 
Conflict, International law, Riparian rights. 


A review of international agreements shows that, 
in general, federalism favors rather than hinders 
international cooperation in terms of inland water- 
ways. This essay analyzes both positive and nega- 
tive aspects of federalism, and cites many exam- 
ples of each. By federalism is meant a form of 
government in which internal pluralism is com- 
promised with external uniformity; over one-third 
of the world population lives under federal 
regimes. Due to the involvement of member states 
in federal decision-making, the process of interna- 
tional agreement is often slowed. Interstate ex- 
perience has shown that detailed legal rules may 
not be needed to frame and guide the cooperative 
process, although strong, broad legal principles 
are necessary as a reference. Governments often 
prefer loose, informal agreements to formal legal 
frameworks; the technique of using joint technical 
boards rather than permanent political interstate 
agencies has proved attractive, as indicated by 
agreements between Canada and the United 
States. As each water body is an individual case, a 
pragmatic approach should be followed, including, 
for example, special river commissions instead of 
a general law of rivers. Interstate law is helpful in 
international cooperation since it demonstrates the 
necessity of developing original solutions for each 
conflict. (Lynch-Wisconsin) 

W78-05746 


WATER FOR THE WEALTHY, 
For primary bibliographic entry see Field 5G. 
W78-05750 


CHALLENGING EFFLUENT LIMITATIONS, 
Morgan, Lewis and Bockius, Washington, DC. 
For primary bibliographic entry see Field 5G. 
W78-05759 


JAMESPORT TRANSMISSION’ EXITS; A 
REVIEW FOR THE TOWN OF RIVERHEAD OF 
THE LONG ISLAND LIGHTING COMPANY AP- 
PLICATION TO THE NEW YORK PUBLIC 
SERVICE COMMISSION FOR A CERTIFICATE 
OF ENVIRONMENTAL COMPATIBILITY AND 
PUBLIC NEED FOR THE JAMESPORT TRANS- 
MISSION EXITS, 

Cornell Univ., Ithaca, NY. Center for Environ- 
mental Research. 

or primary bibliographic entry see Field 6G. 

W78-05816 


ALASKA SHELLFISH REGULATIONS: 
a. IMPACTS ON FISHERY PARTICI- 


NTS, 
Illinois Univ. at Chicago Circle. Dept. of Informa- 
tion Engineering. 
P. L. Katz, and L. J. Bledsoe. 
Transactions of the American Fisheries Society, 
Vol. 106, No. 6, November 1977, p 505-529, 6 fig, 2 
tab, 31 ref. NOAA 04-5-158-48 and 03-6-208-70. 


Descriptors: ‘*Fisheries, *Fish management, 
Alaska, *Shellfish regulations, Catch allocation, 
Season openings(Fishing). 


Considered is one aspect of the present Alaska 
Shellfish Regulations: the effective creation of ad- 
vantages and disadvantages to various types of 
Shellfish fishery participants. The existence of 
many other important effects of these regulations 
such as conserving the stocks, accurate reporting 
of catch and maintaining orderly fisheries is recog- 
nized. It is suggested that effective shellfish catch 
allocation results from exclusive area regulation; 
pot limits and presoak regulations; seasonal catch 
allocations and gear restrictions for shrimp; 
scheduling of season openings; and king crab regu- 
lation for multiple year classes. The paper con- 
siders some possibilities for regulating incidental 
catch of halibut and crab, taken by a potential U. 
S. ground-fish trawl fishery in the region. (Chilton- 
ORNL) 

W78-05955 


HEAVY HANDS ON THE POLLUTION CON- 
TROLS, 
Harvard Univ., Boston, MA. Graduate School of 
Business Administration. 

For primary bibliographic entry see Field 5G. 
W78-06031 


PROCEEDINGS OF THE ELEVENTH BIENNI- 
AL CONFERENCE ON GROUND WATER. 
California Univ., Davis. Water Resources Center; 
and California State Dept. of Water Resources. 
Sacramento. 

For primary bibliographic entry see Field 4B. 
W78-06039 


FEDERAL LAKE ERIE WATER QUALITY 
STANDARDS PROPOSALS. 

Environmental Protection Agency, Region V, 
Chicago, IL. 

For primary bibliographic entry see Field 5G. 
W78-06048 


INLAND WETLAND DEFINITIONS, 
Connecticut Univ., Storrs. Biological Sciences 
Groups. 

For primary bibliographic entry see Field 2H. 
W78-06083 


A GUIDE TO UNDERSTANDING AND AD- 
MINISTRATING THE MASSACHUSETTS WET- 
LANDS PROTECTION ACT. 

Massachusetts Audubon Society, Lincoln. 

1977. 270 p. 


Descriptors: *Massachusetts, *Wetlands, 
*Legislation, *Water resources development, Ad- 
ministration, Administrative agencies, Legal 
aspects, Project planning, Regulation, Permits, 
Water law, Marsh management, *Massachusetts 
Wetland Protection Act. 


This guide is designed to aid local officials think 
through the wetland protection process as 
established by the Wetlands Protection Act and its 
regultions. Chapters are organized according to 
the step-by-step procedures required of conserva- 
tion commissions, applicants, the Massachusetts 
Department of Environmental Quality Engineer- 
ing, and other interested citizens. It starts with 
establishing the commission's jurisdiction and 
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ending with the final order of conditions. Explana- 
tions of the law and regulations are provided to 
clarify what areas and acts are covered and the 
responsibilities of the enforcing agencies. While 
designed for the Massachusetts legislation, the full 
discussion of functions and values of wetlands and 
the legal basis for wetland protection and regulato- 
ry processes make it a basic reference with appli- 
cation — this single state. (Steiner-Mass) 
W78-060 


STRICTER CONSERVATION SOUGHT AS 
PART OF ANY WATER RESOURCE POLICY, 
For primary bibliographic entry see Field 6B. 
W78-06136 


6F. Nonstructural Alternatives 


FLOOD PLAIN INFORMATION: MONON- 
GAHELA, WEST FORK AND TYGART 
RIVERS, MARION COUNTY, WEST VIRGINIA. 
Army Engineer District, Pittsburgh, PA. 

For primary bibliographic entry see Field 4A. 
W78-05761 


FLOOD PLAIN INFORMATION: WEST FORK 
RIVER AND ELK CREEK, CLARKSBURG AND 
VICINITY, HARRISON COUNTY, WEST VIR- 
GINIA. 

Army Engineer District, Pittsburgh, PA. 

For primary bibliographic entry see Field 4A. 
W78-05762 


FLOOD PLAIN INFORMATION: LITTLE 
WHEELING CREEK, TRIADELPHIA TO VAL- 
LEY GROVE, OHIO COUNTY, WEST VIR- 
GINIA. 

Army Engineer District, Pittsburgh, PA. 

For primary bibliographic entry see Field 4A. 
W78-05763 


FLOOD PLAIN INFORMATION: FULTON 
BRANCH, WEBSTER CREEK AND TRIBUTA- 
RIES, WAMAC, ILLINOIS. 

Army Engineer District, St. Louis, MO. 

For primary bibliographic entry see Field 4A. 
W78-05764 


FLOOD PLAIN INFORMATION: 
CREEK AND _ TRIBUTARIES, 
COUNTY, ILLINOIS - NO. 1. 
Army Engineer District, St. Louis, MO. 

Prepared for County of St. Clair, IL, September 
1974, 32 p, 10 fig, 41 plates, 4 tab. 


SILVER 
ST. CLAIR 


Descriptors: *Illinois, *Streamflow forecasting, 
*Flood profiles, * Flood data, Floods, Flood flow, 
Storms, Historic floods, Flood stages, Peak 
discharge, Stage-discharge relations, Flood plains, 
Standard Project Flood, Flood protection, Flood 
plain insurance, Warning systems, Land use, 
Planning, Zoning, Control structures, St. Clair 
County(IL), ‘*Silver Creek(IL), Little Silver 
Creek(IL), Loop Creek(IL), Ogles Creek(IL), In- 
termediate Regional Flood. 


The study area covers a distance of approximately 
28.4 miles and involves the portions of St. Clair 
County, Illinois that are subject to flooding from 
Silver Creek and its tributaries, Little Silver, 
Loop, and Ogles Creek. The flood plains are 
mostly agricultural, although commercial and re- 
sidential land uses are encroaching on the open 
flood plain lands. Flood data were obtained from 
topographic maps, field studies, historical 
sources, and stream gage records. The main flood 
season occurs from April through June and results 
from thunderstorms preceded by long periods of 
ground saturating rainfall. The worst known flood 
recorded at the downstream limit of the study area 
occurred in August, 1946, cresting at approximate- 
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ly 414 fect mean sea level (msl). At the same loca- 
tion, the Intermediate Regional Flood would crest 
at 407.6 fect msl, and would discharge 32,100 cubic 
feet per second (cfs), while the Standard Project 
Flood would crest at 411.3 feet msl and would 
discharge 50,000 cfs. Numerous bridges would ob- 
struct these flood flows. This study is intended for 
use in making land use planning and management 
decisions concerning flood plain utilization. 
(Nessa-NC). 

W78-05765 


ESTIMATION OF BENEFITS AND ANALYSIS 
OF FACTORS INFLUENCING LAND USE 
CHANGE IN THE IOWA RIVER FLOOD 
PLAIN, 

Iowa Univ., lowa City. Dept. of Economics. 

For primary bibliographic entry see Ficld 6B. 
W78-05811 


HEAVY HANDS ON THE POLLUTION CON- 
TROLS, 

Harvard Univ., Boston, MA. Graduate School of 
Business Administration. 

For primary bibliographic entry sce Field 5G. 
W78-06031 


A TECHNIQUE FOR DETERMINING DEPTHS 
FOR T-YEAR DISCHARGES IN RIGID-BOUN- 
DARY CHANNELS, 

Geological Survey, Menlo Park, CA. Water 
Resources Div. 

For primary bibliographic entry see Field 4A. 
W78-06189 


6G. Ecologic Impact Of 
Water Development 


A MODEL CRITERION FOR SITE SELECTION 
OF LARGER SCALE TECHNICAL FACILITIES 
IN THE UPPER RHINE REGION, 

Nuclear Research Center, Karlsruhe (West Ger- 
many). 

For primary bibliographic entry see Field 5G. 
W78-05720 


TOWARDS AN  ECOLOGICALLY-BASED 
ECONOMIC PHILOSOPHY, 

Oceanic Inst. Waimanalo, Hawaii. 

For primary bibliographic entry see Field 6B. 
W78-05734 


THE ENVIRONMENTAL COSTS OF LAND- 
FILLS AND INCINERATORS, 

Chicago Univ., IL. Center for Urban Studies. 

For primary bibliographic entry see Field SE. 
W78-05738 


AMENITY AND EQUITY: A REVIEW OF 
LOCAL ENVIRONMENTAL PRESSURE 
GROUPS IN BRITAIN, 

University Coll., London (England). School of En- 
vironmental Studics. 

For primary bibliographic entry see Field 6E. 
W78-05741 


ENVIRONMENTAL PROTECTION 
GUIDELINES FOR CONSTRUCTING PRO- 
JECTS, 

East Bay Municipal Utility District, Oakland, CA. 
W. F. Anton, and J. L. Bunnell. 


Journal of American Water Works Association, 


Vol. 68, No. 12, p 643-646, December 1976. 


Descriptors: *Environmental control, 
*Construction, *Water pollution | control, 
*Erosion, *Runoff, Air pollution, Drainage, 


Oakland(CA), California, Waste disposal, Vegeta- 
tion establishment. 


Guidelines for minimizing the environmental im- 

act of construction projects were issued by the 
East Bay Municipal Utility District (EBMUD) of 
Oakland, California for use by inspectors and 
design engineers. The guidelines cover: (1) noise 
abatement, (2) traffic controls and detours, (3) 
elimination of safety hazards, (4) protection of 
vegetation, (5) runoff and erosion controls, (6) 
dust control, (7) air quality control, (8) 
visual/acsthetic enhancement, (9) limitations on 
service interruptions, (10) historical and 
archaclogical protection, (11) paving repair, (12) 
construction wastes disposal, and (13) completion 
of the project. For runoff and erosion control 
resceding, fertilizing, and mulching (where 
specified) are recommended to ensure recovery of 
grass cover; on steep slopes hemp mesh or other 
approved methods of mulching, seeding, and fer- 
tilizing should be used to minimize erosion until 
natural ground cover is established. Temporary 
drainage channels and structures should be pro- 
vided to minimize erosion and prevent pond for- 
mation, and water used in washing down construc- 
tion areas or flushing pipelines must be diverted 
into storm sewers or natural channels. Detention 
ponds, silt dams, and settling basin should be used 
to lessen soil erosion and sedimentation. Solid 
wastes generated by the project should be recy- 
cled or reused where possible, or disposed of 
properly. (Lynch-Wisconsin) 

W78-05742 


ECONOMIC AND ENVIRONMENTAL _IM- 
PACTS OF FOREST RESOURCE DEVELOP- 
MENT, 

Purdue Univ., Lafayette, IN. 

For primary bibliographic entry see Field 6A. 
W78-05803 


REVIEW OF THE FLINT CREEK SMALL 
WATERSHED PROJECT, DRAFT ENVIRON- 
MENTAL IMPACT STATEMENT FOR THE ON- 
TARIO COUNTY ENVIRONMENTAL 
MANAGEMENT COUNCIL, 

Cornell Univ., Ithaca, NY. Center for Environ- 
mental Research. 

J. Bart, E. Duvernoy, and J. Stanturf. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 762, 
Price codes: A04 in paper copy, AOI in microfiche. 
Completion Report, November, 1975.71 p, 1 fig, 1 
tab, 4 ref, 8 append. OWRT A-056-N Y(1). 


Descriptors: *Reviews, Documentation, *New 
York, ‘*Environmental effects, *Watershed 
management, Cultivated lands, Flood control, 
Evaluation, Land management, Land subsidence, 
Erosion, Sheet erosion, Erosion rates, Soil ero- 


sion, Sediments, Wind erosion, Estimated 
benefits, ‘Environmental Impact Statement, 
*Flint Creek(NY), Ontario County(NY), 


Guidelines, Flood prevention. 


A review of the ‘Flint Creek Watershed Environ- 
mental Impact Statement’ was carried out using 
the EIS guidelines supplied by the DOA’s Soil 
Conservation Service as the principal evaluation 
criterion. Conclusions of the agency regarding 
completeness, accuracy, and judgemental aspects 
of the guideli are pr ted along with con- 
structive criticism, wherein defects in the 
guidelines themselves are identified. Each section 
was evaluated in terms of environmental impact 
identification, measurement, interpretation, and 
communication to information users. The 
watershed project involves flood prevention mea- 
sures and expansion of the current land treatment 
plan. The flood control measures would expend 
$1.6 million to reduce flood damages on 1,695 
acres and increase income on 10 farms, to 
withdraw 28 acres of cropland from production, 
and to increase flooding on 84 acres; the land treat- 
ment plan is budgeted at $700,000. It was deter- 
mined that specific data on environmental factors 
are not always provided. Sheet erosion, wind ero- 
sion, annual erosion, and annual sediment are ex- 
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pected to decrease; subsidence reduction and 
flood damage downstream are predicted, however 
little substantiation is provided in either case. Im- 
pacts on plants and animals and changes in the 
tlood plain are also estimated, based on habitat 
requirements rather than on census data and flood- 
ing behavior analysis. Reduction of flood damages 
may result in net income benefits to farmers and 
produce additional employment, but unexplained 
terminology and lack of documentation cause the 
socioeconomic analysis and impacts estimates to 
be questioned. (Wares-IPA) 

W78-05814 


JAMESPORT TRANSMISSION’ EXITS; A 
REVIEW FOR THE TOWN OF RIVERHEAD OF 
THE LONG ISLAND LIGHTING COMPANY AP- 
PLICATION TO THE NEW YORK PUBLIC 
SERVICE COMMISSION FOR A CERTIFICATE 
OF ENVIRONMENTAL COMPATIBILITY AND 
PUBLIC NEED FOR THE JAMESPORT TRANS. 
MISSION EXITS, 

Cornell Univ., Ithaca, NY. Center for Environ- 
mental Research. 

E. Duvernoy, and J. Stanturf. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 695, 
Price codes: A04 in paper copy, AOI in microfiche. 
Completion Report, May, 1976. 50 p, 2 fig, 3 tab, 
25 ref, 7 append. OWRT A-056-NY(2). 


Descriptors: *Transmission lines, Electrical net- 
works, Evaluation, Public utilities, Permits, En- 
vironmental effects, Agriculture, *New York, 
Land use, Economics, Compensation, Routing, 
Legislation, *Riverhead(NY), Mitigation, 
Tradeoffs, Environmental impacts, Applications, 
Environmental compatibility. 


A review was made of the document ‘PSC Case 
26897--Jamesport Transmission Exits’ and as- 
sociated testimony, using the NYCRR 16, 
Subchapter G, Parts 85, 86, and 88 as principal 
evaluation criteria. Conclusions presented by the 
applicant and comments on conclusions are 
presented for each major topic covered in the ap- 


plication for placement of transmission. Findings. 


indicated that: (1) criteria used to develop the 


preferred route for the lines did not consider 


probable environmental consequences on agricul- 
tural lands, (2) the approach to assessing visual im- 
pacts relied too heavily on judgment rather than on 
analysis and fact finding, and (3) the proposed 
facility could adversely affect economic viability 
of agriculture in Riverhead, New York. The major 
impacts of the transmission lines will be visual and 
interfere with land use, but if the transmission 
facility is justified it will be necessary tu consider 
mitigation techniques or compensation for these 
impacts to produce a facility acceptable to the 
utility and to affected communities. The appen- 
dices contain information on review chronology, 
electrical terminology, comments, screening, im- 
pacts of an underground alternative, calculations, 
and the Article VII procedure. (Wares-IPA) 
W78-05816 


COASTAL WATER RESEARCH PROJECT. AN- 
NUAL REPORT FOR THE YEAR ENDED 4 
JUNE 1977. 

Southern California Coastal Water Research Pro- 
ject, El Segundo. 

For primary bibliographic entry see Field 5B. 
W78-05911 


ENVIRONMENT, TECHNOLOGY, AND FU- 
TURE GENERATIONS, 1 
Oregon State Univ., Corvallis. Water Resourges 
Research Inst. 

For primary bibliographic entry see Field 6B. 
W78-05941 


RESPONSE OF THE DEVIL’S RIVER (TEXAS): 


FISH COMMUNITY TO FLOODING, 
Baylor Univ., Waco, TX. Dept. of Biology. 
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For primary bibliographic entry see Field 21. 
W78-05951 


ENVIRONMENTAL STATUS OF THE LAKE 
MICHIGAN REGION, VOLUME 4. 
PHYTOPLANKTON OF LAKE MICHIGAN, 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environment 


Research Lab. 
For primary bibliographic entry sec Field SC. 
W78-05973 


ENVIRONMENTAL STATUS OF THE LAKE 


“MICHIGAN REGION, VOLUME 6. 
ZOOBENTHOS OF LAKE ‘MICHIGAN, 

Michigan Univ., Ann Arbor. Great Lakes 
Research Div. 


For primary bibliographic entry see Field 5C. 
W78-05974 


ENVIRONMENTAL STATUS OF THE LAKE 
MICHIGAN REGION, VOLUME 14. BIRDS OF 
THE LAKE MICHIGAN DRAINAGE BASIN, 
Michigan State Univ., East Lansing. 

For primary bibliographic entry see Field SC. 
W78-05975 


ENVIRONMENTAL STATUS OF THE LAKE 
MICHIGAN REGION, VOLUME 16. AMPHIBI- 
ANS AND REPTILES OF THE LAKE 
MICHIGAN DRAINAGE BASIN, 

Wisconsin Univ.-Madison. Dept. of Zoology. 

For primary bibliographic entry see Field 5C. 
W78-05976 


NITROGEN - AN ESSENTIAL LIFE FACTOR 
AND A GROWING ENVIRONMENTAL 
HAZARD, REPORT FROM NOBEL SYMPOSI- 
UM NO. 38. 

For primary bibliographic entry see Field SB. 
W78-05999 


SHOULD DAMS BE BUILT. THE VOLTA LAKE 
EXAMPLE, 

United Nations Environment Program, Nairobi 
(Kenya). 

For primary bibliographic entry see Field 5C. 
W78-06033 


ECOLOGICAL STUDIES IN THE WESTERN 
SACRAMENTO-SAN JOAQUIN DELTA DUR- 
ING A DRY YEAR, 

California Univ., Davis. Dept. of Water Science 
and Civil Engineering. 

- onan bibliographic entry see Field 2L. 


THE ENVIRONMENTAL IMPACT OF FRESH- 
WATER WETLAND ALTERATIONS ON 
COASTAL ESTUARIES. 

Georgia Dept. of Natural Resources, Atlanta. Of- 
fice of Planning and Research. 

For primary bibliographic entry see Field 5C. 
W78-06053 


CASE STUDY: THE SANTEE RIVER, S.C., 
South Carolina Univ., Columbia. 

For primary bibliographic entry see Field 5C. 
W78-06055 


HYDROLOGIC AND ENVIRONMENTAL EF- 


_ FECTS OF A LONG-TERM DRAINAGE ON A 


COASTAL AREA, (CASE STUDY: MEL- 
BOURNE TILLMAN DRAINAGE DISTRICT, 
PALM BAY, FLORIDA), 

Florida Inst. of Tech., Melbourne. Center for 
Coastal Zone Research. 

For primary bibliographic entry see Field 2L. 
W78-06057 


INTEGRATING SCIENTIFIC DATA INTO EN- 
VIRONMENTAL PLANNING AND IMPACT 
ANALYSIS, GENERAL METHODOLOGY AND 
A CASE STUDY, 

Florida Univ., Gainesville. Dept. of Environmen- 
tal Engineering Sciences. 

W. M. Kemp, and W. R. Boynton. 

In: The Environmental Impact of Freshwater Wet- 
land Alterations on Coastal Estuaries, Conference 
held at Savannah, Georgia on June 23, 1976. p 61- 
86, 5 fig, 3 tab, 23 ef. 


Descriptors: *Planning, *Methodology, 
*Environmental effects, *Apalachicola River(FL), 
Analytical techniques, Alternative planning, 
Model studies, Project planning, Feasibility stu- 
dies, Cost-benefit analysis, Mathematical models, 
Army Corps of Engineers, *Florida. 


Seven basic steps in environmental evaluation are 
outlined. These guidelines are pertinent to any en- 
vironmental evaluation issue, including land use 
and water management interactions between up- 
stream (freshwater) and downstream (estuarine) 
ecosystems: (1) conceptualization of models 
describing a problem; (2) selection of alternative 
plans to be presented for evaluation; (3) definition 
of the objective function of a plan in terms of the 
net energy channeled into work processes in the 
region, where work includes both work of man and 
nature; (4) collection and/or measurement of data 
descriptive of the systems under evaluation; (5) 
development of mathematical models based on 
conceptual models; (6) conversion of model out- 
puts and other pertinent data into a common mea- 
sure unit; (7) selection of the final plan on the basis 
of comparison of calculated costs and benefits to 
the objective function for all the plans under con- 
sideration. Following the seven outlined steps, the 
impact of the proposed dam over the Apalachicola 
River, Florida was evaluated. The conclusion was 
that the net loss of dam construction would be 
about 8 billion Kcal FFE per year and therefore 
the proposed dam would not justify all major 
costs. (See also W78-06053) (Harris- Wisconsin) 
W78-06058 


ALTERNATIVE MANAGEMENT STRATEGIES 
FOR VIRGINIA’S COASTAL WETLANDS: A 
PROGRAM OF STUDY, 

Virginia Polytechnic Inst. and State Univ., 
Blacksburg. Dept. of Agricultural Economics. 

W. M. Park, and S. S. Batie. 

Sea Grant Program, January, 1978. 14 p, 24 ref. 


Descriptors: *Wetlands, ‘Virginia, *Marsh 
management, *Project planning, *Economic effi- 
ciency, Coastal marshes, Swamps, Marshes, Land 
reclamation, Planning, Future 
planning(Projected), Decision making, Water 
resources development, Conservation, Economic 
feasibility, Project feasibility, *Alternative 
planning, *Coastal wetlands(Va). 


The planning and procedural processes to be used 
for a coastal wetland research project, focusing on 
alternative management strategies, are discussed. 
The project's objective is to provide a framework 
within which decision-makers can estimate the 
tradeoffs between development and presevation. 
Case studies of coastal wetlands in an urban and a 
rural recreational county will be part of the pro- 
ject. For each of these counties, the hisiorical use 
patterns of wetlands, present use patterns, owner- 
ship, and exchange values will be identified. Sur- 
veys of wetland owners in each study area will be 
conducted and wetland preservation and develop- 
ment services will be identified to provide 
framework for decision making. Strategies will be 
examined in terms of economic efficiency (i.e. 
maximizing net social values), and in terms of 
feasibility of implementation. (Steiner-Mass) 
-06086 
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RESOURCES DATA—Field 7 
Data Acquisition— Group 7B 


DISTRIBUTION, SEASONALITY, AND 
BIOMASS OF AQUATIC MACROPHYTES IN 
LAKE OPINICON (EASTERN ONTARIO), 
Queen’s Univ., Kingston (Ontario). Dept. of 
Biology. 

For primary bibliographic entry see Field 2H. 
W78-06088 


EFFECTS OF STREAM CHANNELIZATION ON 
FISH POPULATIONS IN THE BUENA VISTA 
MARSH, PORTAGE COUNTY, WISCONSIN, 
Wisconsin Cooperative Fishery Research Unit, 
Stevens Point. 

For primary bibliographic entry see Ficld SC. 
W78-06090 


AN ECOLOGICAL MODEL FOR LAKE ON- 
TARIO MODEL FORMULATION, CALIBRA- 
TION, AND PRELIMINARY EVALUATION, 
National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

For primary bibliographic entry sce Field 2H. 
W78-06119 


THE EFFECT OF MILITARY TRANSPORTA- 
TION ACTIVITIES ON THE ENVIRONMENT, 
Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Mobility and Environmental 
Systems Lab. 

For primary bibliographic entry see Field 4C. 
W78-06126 


TWO ANOMALIES OF FISH LARVAL TRANS- 
PORT AND THEIR IMPORTANCE IN EN- 
VIRONMENTAL ASSESSMENT, 

Power Authority of the State of New York. 

For primary bibliographic entry see Field SC. 
W78-06155 


7. RESOURCES DATA 


7A. Network Design 


VERMONT’S WATER RESOURCE RESEARCH 
NEEDS, 
Vermont Univ., 
gineering. 

For primary bibliographic entry see Field 6B. 
W78-05801 


Burlington. Dept. of Civil En- 


7B. Data Acquisition 


THE APPLICATION OF REMOTE SENSING TO 
THE DEVELOPMENT AND FORMULATION 
OF HYDROLOGIC PLANNING MODELS. 
Ecosystems International, Inc., Gambrille, MD. 
For primary bibliographic entry see Field 4D. 
W78-05718 


A STUDY OF APPLICATION OF REMOTE 
SENSING TO RIVER FORECASTING, 
VOLUME Il. 


IBM Federal Systems Div., Huntsville, AL. 
For primary bibliographic entry see Field 4A. 
W78-05719 


REMOTE SENSING OF LAND USE AND 
WATER QUALITY RELATIONSHIPS-WISCON- 
SIN SHORE, LAKE MICHIGAN, 

Cold Regions Research and Engineering Lab., 
Hanover, NH. 

For primary bibliographic entry see Field SA. 
W78-05749 








Field 7—RESOURCES DATA 
Group 7B—Data Acquisition 


INVESTIGATION OF THE DYNAMICS OF 
SNOW-COVER MELTING FROM 
METEOROLOGICAL-SATELLITE DATA, 

For primary bibliographic entry see Field 2C. 
W78-05788 


ESTIMATION OF SNOW-COVER DYNAMICS 
FOR FORECASTS OF THE SPRING FLOOD IN 
THE GORNYY ALTAY FROM SATELLITE 


TA ; 
For primary bibliographic entry see Field 2C. 
W78-05789 


REMOTE DETERMINATION OF THE CON- 
CENTRATION OF SUSPENDED PARTICLES IN 
THE WATER OF RESERVOIRS ON THE BASIS 
OF MEASUREMENTS OF SPECTRAL LU- 
MINANCE COEFFICIENTS, 

For primary bibliographic entry sce Ficld 2H. 
W78-05790 


EMISSION CHARACTERISTICS OF MOIST 
STRATIFIED STRUCTURES IN THE VHF 
RANGE, 

For primary bibliographic entry sec Field 2G. 
W78-05791 


SOME RESULTS OF MEASUREMENTS OF 
THE RADIO EMISSION OF SOILS USING A 
HIGHLY SENSITIVE AIRCRAFT RADIOME- 
TER WITH A 3-CM WAVE RANGE, 

For primary bibliographic entry sce Field 2G. 
W78-05792 


APPLICATION OF HEAT-FLOW TEMPERA- 
TURE MODEL FOR REMOTELY ASSESSING 
NEAR SURFACE SOIL MOISTURE BY THER- 
MOGRAPHY, 

South Dakota State Univ., Brookings. Dept. of 
Physics. 

For primary bibliographic entry see Field 2G. 
W78-05932 


THE USE OF SATELLITE IMAGERY FOR 
LAKE CLASSIFICATION IN WISCONSIN, 
Wisconsin Univ., Madison. Dept. of Civil and En- 
vironmental Enginecring. 

For primary bibliographic entry see Field 2H. 
W78-05935 


UTILIZATION OF SATELLITE DATA FOR IN- 
VENTORYING PRAIRIE PONDS AND LAKES, 
Environmental Research Inst. of Michigan, Ann 
Arbor. 

For primary bibliographic entry see Field 2H. 
W78-05979 


THE ABC’S OF DIATOM IDENTIFICATION 
USING LASER HOLOGRAPHY, 

Virginia Polytechnic Inst. and State Univ., 
Blacksburg. Dept. of Biology. 

For primary bibliographic entry see Field 5A. 
W78-06035 


WETLAND MAPPING IN NEW JERSEY AND 
NEW YORK, 

Earth Satellite Corp., Washington, DC. 

For primary bibliographic entry see Field 7C. 
W78-06092 


SOME REMARKS ON THE USE OF DAILY 
RAINFALL MODELS, 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Land and Water Use: and Agricultural 
Univ., Wageningen (Netherlands). Dept. of 
Mathematics. 

For primary bibliographic entry see Field 2B. 
W78-06101 





THE INFILTRATION CYLINDER: SOME COM- 
MENTS ON ITS USE, 

Dundce Univ. (Scotland). Dept. of Geography. 

For primary bibliographic entry sec Field 2G. 
W78-06103 


PACKING AND ANGLE OF REPOSE OF NATU- 
RALLY SEDIMENTED FINE SILICA SOLIDS 
IMMERSED IN NATURAL AQUEOUS ELEC- 
TROLYTES, 

Impcrial Coll. of Science and Technology London 
(England). Dept. of Civil Engineering. 

For primary bibliographic entry see Field 2J. 
W78-06106 


FACTORS INFLUENCING THE CRUST TEST 
FOR IN SITU MEASUREMENT OF HYDRAU- 
LIC CONDUCTIVITY, 

Wisconsin Univ.-Madison. Dept. of Soil Science. 
For primary bibliographic entry see Field 2G. 
W78-06109 


SOLUTE DISTRIBUTION PROFILES COM- 
PUTED WITH STEADY-STATE AND 
TRANSIENT WATER MOVEMENT MODELS, 
New Mexico State Univ., University Park. Dept. 
of Agronomy. 

For primary bibliographic entry see Field 2G. 
W78-06110 


STUDY OF NEAR-INFRARED SNOW 
REFLECTANCE USING SKYLAB S192 MUL- 
TISPECTRAL SCANNER DATA, 

Environmental Research and Technology, Inc., 
Concord. 

For primary bibliographic entry see Field 2C. 
W78-06120 


RELATION OF SAMPLE VARIATIONS 
TOPLATE ORIENTATION IN THE HESTER- 
DENDY PLATE SAMPLER, 

North Dakota State Dept. of Health, Bismarck. 
Div. of Water Supply and Pollution Control. 

J. F. Harrold, Jr. 

The Progressive Fish Culturist, Vol. 40, No. 1, p 
24-25, 1978. 1 tab, 8 ref. 


Descriptors: *Sampling, *On-site data collections, 
*Aquatic insects, *Aquatic animals, Testing, 
*Testing procedure, Research equipment, 
*Invertebrates, *Insects, Research and develop- 
ment, Methodology, On-site investigations, 
Benthic fauna, *Hester-Dendy Plate Sampler. 


This study was undertaken to determine whether 
variation in the orientation of the rough and 
smooth sides of the sampler vanes would impose a 
variation on sample representatives and numbers. 
It was concluded that a majority of immature 
aquatic insects display a preference in accordance 
with the oricntation of the rough or smooth sides 
of the vanes. It was proposed that a standardized 
vane arrangement be established in order to max- 
imize the collecting capability of the apparatus and 
to allow inter-experiment data comparison. (Dael- 


W78-06147 


USE OF THERMAL-INFRARED IMAGERY IN 
GROUND-WATER INVESTIGATIONS IN MON- 
TANA, 

Gcological Survey, Helena, MT. Water Resources 
Div.; and Kansas Univ., Lawrence. Space 
Technology Labs. 

A. J. Boettcher, and R. M. Haralick. 

In: Proceedings of the Eleventh International 
Symposium on Remote Sensing of Environment, 
April 25-29, 1977, Michigan University, Ann 
Arbor: Center for Remote Sensing Information 
and Analysis Environmental Research Institute of 
Michigan, p 1161-1170, 1977. 6 fig, 3 ref. 
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Descriptors: 
*Inflow, *Surface waters, *Montana, Streams, 
Lakes, Aerial photography, Thermal properties, 


*Remote sensing, *Groundwater, 


Water temperature, Infrared radiation, 
Methodology, Computers, Columbia River(Mont), 
*Thermal-infrared imagery, Clark Fork of Colum- 
bia River, Kootenai River, Tongue River. 


Thermal-infrared imagery was used to locate 
round-water inflow along three streams and one 
ake in Montana. The thermal scanner used in May 
1972, March 1973, and November 1975 was 

mounted in a twin-engined aircraft. On the 1973 

and 1975 flights, the data were recorded in an 

analog format on magnetic tape in flight, later 
were converted to digital format, and were com- 
puter-processed using an assignment of patterns to 
indicate differences in water temperature. Outputs 
from the image-processing program was converted 
to a temperature map having an isotherm spacing 
of 0.5 degrees C. Computerization was found to be 
the most efficient method to manipulate data from 
lakes, large rivers, and narrow sinuous streams. 
(Woodard-USGS) 
W78-06187 


COASTAL WETLANDS: THE PRESENT AND 
FUTURE ROLE OF REMOTE SENSING, 
Geological Survey, Reston, VA. Water Resources 
Div. 

V. Carter. 

In: Proceedings of the Eleventh International 
Symposium on Remote Sensing of Environment, 
April 25-29, 1977, Michigan University, Ann 
Arbor; Center for Remote Sensing Information 
and Analysis Environmental Research Institute of 
Michigan, p 301-303, 1977. 2 fig, 5 tab, 60 ref. 


Descriptors: *Wetlands, *Coastal 
*Mapping, *Remote sensing, *Aerial photog- 
raphy, Surveys, Classification, Standards, 
Planning, Satellites(Artificial), Data collections, 
United States. 


marshes, 


During the past decade, there has been a rapid ex- 
pansion of remote sensing research and technolo- 
gy development related to coastal wetlands. As a 
result of this research all of the 23 coastal States 
have ongoing or completed wetland inventories, 
most utilizing aerial photographs as the data 
source for producing a variety of map products 


ween conta ene 


wae On 
aOiimas, 


with ClaSsiication 
systems, and intended uses. The U.S. Geological 
Survey is increasing emphasis on map production 
and revision for the coastal zone. The new U.S. 
Fish and Wildlife Service National Wetland Inven- 
tory is intended to provide a standardized method 
for comparison of wetlands on a national basis - it 
too will use available aerial photographs as a basic 
data source. At present, satellite data is not used 
for operational mapping of coastal wetlands 
because of resolution and geometric constraints. 
In the future, however, satellite data may provide 
an accurate reliable and economical source to up- 
date wetland inventories and to monitor or evalu- 
ate coastal wetlands. (Woodard-USGS) 
W78-06188 


varying 


7C. Evaluation, Processing and 
Publication 


THE WELMM APPROACH TO ENERGY 
STRATEGIES AND OPTIONS, 

International Inst. for Applied Systems Analysis, 
Laxenburg (Austria). 

For primary bibliographic entry see Field 6A. 
W78-05704 


CAPACITY EXPANSION FOR’ WATER 
RESOURCE FACILITIES: A CONTROL 
THEORETIC ALGORITHM FOR NONSTA- 
TIONARY UNCERTAIN DEMANDS, 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Civil Engineering. 

For primary bibliographic entry see Ficld 6D. 
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For primary 
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For primary 
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RANDOM 
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For primary 
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GAHELA, 
RIVERS, M 
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For primary 
W78-05761 
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Army Engin 
For primary 
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W78-05763 


FLOOD F 
BRANCH, 
RIES, WAN 
Army Engir 
For primary 
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W78-05706 


REGIONAL WATER SUPPLY PLANNING BY 
INTERACTIVE SYSTEMS ANALYSIS, 

Army Engineer District, Sacramento, CA. 

For primary bibliographic entry sce Field 4A. 
W78-05712 


ECONOMIC ANALYSIS OF IRRIGATION 
PRODUCTION FUNCTIONS: AN APPLICA- 
TION OF LINEAR PROGRAMMING, 


International Bank for Reconstruction and 
Development, Washington, DC. Development 
Research Center. 


For primary bibliographic entry see Field 3F. 
W78-05714 


A STUDY OF APPLICATION OF REMOTE 
SENSING TO RIVER FORECASTING, 
VOLUME II. 

IBM Federal Systems Div., Huntsville, AL. 

For primary bibliographic entry see Field 4A. 
W78-05719 


THE ANATOMY OF THE MODELLING 
PROCESS, 

Maryland Univ., College Park. Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 2A. 
W78-05726 


RANDOM SEARCH 
STOPPING RULES, 
Aalborg Universitetscenter (Denmark). 

For primary bibliographic entry see Field 2A. 
W78-05727 


OPTIMIZATION: 


FLOOD PLAIN INFORMATION: MONON- 
GAHELA, WEST FORK AND TYGART 
RIVERS, MARION COUNTY, WEST VIRGINIA. 
Army Engincer District, Pittsburgh, PA. 

For primary bibliographic entry see Field 4A. 
W78-05761 


FLOOD PLAIN INFORMATION: WEST FORK 
RIVER AND ELK CREEK, CLARKSBURG AND 
VICINITY, HARRISON COUNTY, WEST VIR- 
GINIA. 

Army Engineer District, Pittsburgh, PA. 

For primary bibliographic entry see Field 4A. 
W78-05762 


FLOOD PLAIN INFORMATION: LITTLE 
WHEELING CREEK, TRIADELPHIA TO VAL- 
LEY GROVE, OHIO COUNTY, WEST VIR- 
GINIA. 

Army Engineer District, Pittsburgh, PA. 

For primary bibliographic entry see Field 4A. 
W78-05763 


FLOOD PLAIN INFORMATION: FULTON 
BRANCH, WEBSTER CREEK AND TRIBUTA- 
RIES, WAMAC, ILLINOIS. 

Army Engineer District, St. Louis, MO. 

For primary bibliographic entry see Field 4A. 
W78-05764 


FLOOD PLAIN INFORMATION: 
CREEK AND TRIBUTARIES, 
COUNTY, ILLINOIS - NO. 1. 
Army Engineer District, St. Louis, MO. 

For primary bibliographic entry see Field 6F. 
W78-05765 


SILVER 
ST. CLAIR 


SPATIAL INTERPOLATION OF 
TOTALS OF RAINFALL, 

Royal Netherlands Meteorological Inst., De Bilt. 
For primary bibliographic entry see Field 2B. 


DAILY 





RESOURCES DATA—Field 7 


Evaluation, Processing and Publication— Group 7C 


W78-05766 


COMPUTER MODELLING OF GROUND- 
WATER 13C AND 14C ISOTOPE COMPOSI- 
TIONS, 
Waterloo Univ. Dept. 
Sciences. 

For og bibliographic entry see Field 2F. 
W78-0576 


(Ontario). of Earth 


A GENERAL CLASS OF STOCHASTIC 
MODELS FOR HY DROLOGIC SEQUENCES, 
International Inst. for Applied Systems Analysis, 
Laxenburg (Austria). 

For primary bibliographic entry see Field 2A. 
W78-05768 


DEVELOPMENT OF A VERSION OF STAN- 
FORD MODEL AND ITS EVALUATION FOR 
STREAMFLOW SYNTHESIS FROM SMALL 
WATERSHEDS IN WEST VIRGINIA, 

West Virginia Univ., Morgantown. Dept. of 
Agricultural mwas 

For primary bib iographic entry see Field 2E. 
W78-05808 


COST OPTIMIZATION OF RURAL WATER 
SYSTEMS, 
Iowa State Univ., Ames. Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 8B. 
W78-05810 


OPTIMAL STATE ANALYSIS OF RESER- 
VOIRS, 

California Univ., Riverside. Dry Lands Research 
Inst. 

For primary bibliographic entry see Field 4A. 
W78-05817 


ADEQUACY OF HYDROLOGIC DATA FOR AP- 
PLICATION IN WEST VIRGINIA, 

West Virginia Univ., Morgantown. 
Research Inst. 

M. Chang, R. Lee, and W. H. Dickerson. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 602, 
Price codes: A08 in paper copy, AO! in microfiche. 
Water Research Institute Bulletin 7, (WRI-WVU- 
76-01), 1976. 145 p, 46 fig, 20 tab, 84 ref, 13 ap- 
pend. West Virginia University Bulletin, Series 78, 
No 8-3, Feb 1978. OWRT A-023-WVA(3). 14-34- 
0001-6051. 


Water 


Descriptors: Evaluation, *Floods, Flow charac- 
teristics, *Forecasting, “Hydrologic data, 
*Isohyets, Maps, Planning, 
*Precipitation(Atmospheric), *Streamflow, Water 
balance, Water management(Applied), *West Vir- 
ginia, Analysis, Climatology, Evapotranspiration, 
Hydrology, Low flow, Meterology, Models, Rain- 
fall, Runoff, Snowfall, Storms, Topography, 
Water resources, Weather. 


Surface and atmospheric hydrologic data for West 
Virginia, and related topographic and climatic in- 
formation, were assembled and computerized. The 
data were evaluated, summarized, and reduced to 
more usable form, and deterministic and 
stochastic methods were used to develop predic- 
tive techniques for describing the spatial and tem- 
poral variability of the water resource. The 
adequacy of the data for assaying, planning, and 
managing the state’s water resources was evalu- 
ated in terms of the most frequent or common user 
needs. The results revealed that the usefulness of 
raw hydrologic data, and the derived data forms 
and predictive models, in solving practical water- 
related problems is inestimable; current inadequa- 
cies are related primarily to increasing needs for 
grcatcr detail and precision. Current and future 
requirements for more intensive planning and 





management of the state’s water resource will 
require (1) additional emphasis on data quality, 
especially in the precipitation network, (2) some 
broadening of observational networks to include 
additional rainfall and snow measurements at 
higher elevations, wind observations in valleys, 
solar radiation measurements, and streamflow 
measurements on small streams, and (3) additional 
research on small watersheds to determine the ef- 
fects of t phy, vegetal cover, and land 
disturbance on low flows and the water balance. 
W78-05931 


THE USE OF SATELLITE IMAGERY FOR 
LAKE CLASSIFICATION IN WISCONSIN, 
Wisconsin Univ., Madison. Dept. of Civil and En- 
vironmental Engineering. 

For primary bibliographic entry see Field 2H. 
W78-05935 


USE OF CLIMATIC DATA IN ESTIMATING 
STORAGE DAYS FOR SOILS TREATMENT 
SYSTEMS, 

Environmental Data Service, Asheville, NC. 

For primary bibliographic entry see Field SE. 
W78-05993 


WETLAND MAPPING IN NEW JERSEY AND 
NEW YORK, 

Earth Satellite Corp., Washington, DC. 

W. W. Brown. 

Photogrammetric Engineering and Remote 
Sensing, Vol 44, No 3, p 303-314, March, 1978. 6 
fig, 2 tab, 22 ref. 


Descriptors: ‘Wetlands, *Photogrammetry, 
*Bioindicators, *Mapping, *New Jersey, *New 
York, Marshes, Coastal marshes, Tidal marshes, 
Freshwater marshes, Marsh plants, Aerial photog- 
raphy, Remote sensing, Tidal waters, Distribution 
patterns, Biogeography, High water mark, Boun- 
daries(Surfaces), Earth-water interfaces, Upper 
wetland boundary. 


Wetlands were mapped using a 1:12,000 scale 
color infrared aerial photographs. In support of 
tidal wetlands legislation, the Mean High Water 
(approximate position) and Upper Wetland Boun- 
dary lines were delineated using plant species. In 
New Jersey, dominant plant species were 
identified on each map. In New York, a broader 
classification system was used based on plant spe- 
cies categories such as Coastal Fresh Marsh and 
High Marsh. In borh New York and New Jersey, 
an Upper Wetland Boundary Line was delineated. 
This line represents the landward extent of tidal in- 
undation. In New Jersey, an additional line, the 
Biological High Water Line, seaward of or coin- 
cident with the Upper Wetland Boundary was 
delineated. This is the approximate high tide line 
established through use of wetland plant species 
indicators. (Steiner-Mass) 
-06092 


STUDY OF NEAR-INFRARED SNOW 
REFLECTANCE USING SKYLAB S192 MUL- 
TISPECTRAL SCANNER DATA, 

Environmental Research and Technology, Inc., 
Concord. 

For primary bibliographic entry see Field 2C. 
W78-06120 


STATISTICAL METHODS IN HYDROLOGY, 
Kentucky Univ., Lexington. Dept. of Agricultural 
Engineering. 

T. Haan. 
The Iowa State University Press, Ames, Iowa. 
1977. 378 p. $11.95. 


Descriptors: *Hydrology, *Statistical methods, 
*Publications, *Model studies, Statistics, Correla- 
tion analysis, Frequency analysis, Probability, 
Regression analysis, Time series analysis, 
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Stochastic processes, Markov processes, Statisti- 
cal models, Mathematical models, Analytical 
techniques, Hydrologic systems, Sampling, Data 
generation, Multivariate analysis, Normal dis- 
tribution, Spectral analysis, Probability distribu- 
tions. 


The random variability of such hydrologic varia- 
bles as streamflow and precipitation has been 
recognized for centuries. The general field of 
hydrology was one of the first areas of science and 
engineering to use statistical concepts in an effort 
to analyze natural phenomena. The purpose of this 
book was to enable engineers and hydrologists to 
apply better statistical methods to hydrologic 
problems through a knowledge of the methods, 
their foundations, and their limitations. Subject 
areas covered included: basic concepts of proba- 
bility and probability distributions, properties of 
random variables, some discrete probability dis- 
tributions and their applications, normal distribu- 
tions, some continuous probability distributions, 
probability plotting and frequency analysis, con- 
fidence intervals and hypothesis testing, simple 
linear regression, multiple lincar regression, cor- 
relation, multivariate analysis, data generation, 
analysis of hydrologic time series, and some 
stochastic hydrologic models. This is not a statisti- 
cal ‘(cookbook’ for hydrologists. Basic statistical 
concepts were discussed and illustrated in enough 
detail so that one can develop his own computa- 
tional procedures or models. (Humphreys-ISWS) 
W78-06125 


RESOURCES ALLOCATION TO OPTIMIZE 
MINING POLLUTION CONTROL, 

Ohio State Univ. Research Foundation, Colum- 
bus. 

For primary bibliographic entry see Field 5G. 
W78-06138 


DETERMINATION OF BIOCHEMICAL-OX- 
YGEN-DEMAND PARAMETERS, 

Geological Survey, Bay St. Louis, MS. Water 
Resources Div.; and Geological Survey, 
Lakewood, CO. Water Resources Div. 

For primary bibliographic entry see Field 5A. 
W78-06174 


WATER RESOURCES DATA 
OKLAHOMA, WATER YEAR 1975. 
Geological Survey, Oklahoma City, OK. Water 
Resources Div. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-272 939, 
Price codes: A23 in paper copy, AOI in microfiche. 
Water-Data Report OK-75-1, June 1976. 528 p, 4 
fig, 3 tab, 32 ref. 


FOR 


Descriptors: *Oklahoma, ‘*Hydrologic data, 
*Surface waters, *Groundwater, *Water quality, 
Gaging stations, Streamflow, Flow rates, Sedi- 
ment transport, Water analysis, Water tempera- 
ture, Chemical analysis, Lakes, Reservoirs, Water 
wells, Water levels, Data collections, Sites. 


Water resources data for the 1975 water year for 
Oklahoma consist of records of stage, discharge, 
and warer quality of streams; stage, contents, and 
water quality of lakes or reservoirs. This report 
contains discharge records for 134 gaging stations; 
Stage and contents for 22 lakes or reservoirs; water 
quality for 59 gaging stations, 2 partial-record flow 
stations, and 3 lakes. Also included are 68 crest- 
Stage partial-record stations and | low-flow par- 
tial-record station. Additional water data were col- 
lected at various sites, not part of the systematic 
data-collection program, and are published as 
miscellaneous measurements. These data 
represent that part of the National Water Data 
System operated by the U.S. Geological Survey 
and cooperating State and Federal Agencies in 
Oklahoma. (Woodard-USGS) 

W78-06175 


WATER RESOURCES DATA FOR UTAH, 
WATER YEAR 1975. 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-259 783, 
Price codes: A23 in paper copy, AOI in microfiche. 
Water-Data Report UT-75-1, July 1976. 509 p, 8 
fig, 4 tab. 
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waters, *Groundwater, *Water quality, Gaging 
stations, Streamflow, Flow rates, Sediment trans- 
port, Water analysis, Water temperature, Chemi- 
cal analysis, Lakes, Reservoirs, Water wells, 
Water levels, Data collections, Sites. 


Water resources data for the 1975 water year for 
Utah consist of records of stage, discharge, and 
water quality of streams; stage and contents of 
lakes and reservoir; and water levels and water 
quality in wells and springs. This report contains 
discharge records for 238 gaging stations, stage or 
contents for 20 lakes and reservoirs, water quality 
for 41 surface-water stations and 363 wells, and 
water levels for 159 observation wells. Additional 
water data were collected at various sites, not part 
of the systematic data collection program, and are 
published as miscellaneous measurements. These 
data represent that part of the National Water 
Data System operated by the U.S. Geological Sur- 
vey and cooperating State and Federal agencies in 
Utah. (Woodard-USGS) 

W78-06176 


WATER RESOURCES DATA FOR MONTANA, 
WATER YEAR 1976. 

Geological Survey, Helena, MT. Water Resources 
Div. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-278 663, 
Price codes: A99 in paper copy, AO1 in microfiche. 
Water-Data Report MT-76-1, September 1977. 766 
p, 10 fig, 4 tab. 
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Gaging stations, Streamflow, Flow rates, Sedi- 
ment transport, Water analysis, Water tempera- 
ture, Chemical analysis, Lakes, Reservoirs, Water 
wells, Water levels, Data collections, Sites. 


Water resources data for the 1976 water year for 
Montana consist of records of stage, discharge, 
and water quality of streams; stage, contents, and 
water quality of lakes and reservoirs; and water 
levels in wells. This report contains discharge 
records for 217 gaging stations, stage only records 
for 1 lake station, stage and contents for 7 lakes 
and reservoirs, water quality for 104 stations and 4 
lakes, and water levels for 25 observation wells. 
Also included are 205 crest-stage partial-record 
stations and 53 smaller reservoirs. Additional 
water data were collected at various sites, not part 
of the systematic data-collection program, and are 
published as miscellaneous measurements. These 
data represent that part of the National Water 
Data System operated by the U.S. Geological Sur- 
vey and cooperating State and Federal agencies in 
Montana. (Woodard-USGS) 
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SELECTED HYDROLOGIC DATA, PAROWAN 
VALLEY AND CEDAR CITY VALLEY 
DRAINAGE BASINS, IRON COUNTY, UTAH, 
Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

L. J. Bjorklund, C. T. Sumsion, and G. W. 
Sandberg. 

In cooperation with Utah Dept of Natural 
Resources, Salt Lake City, Div of Water Rights, 
Utah Basic-Data Release No 28, 1977. 55 p, | fig, 1 
plate, 5 tab. 


Descriptors: *Groundwater resources, *Well data, 
*Water levels, *Watcr quality, *Drillers logs, 


98 





Water wells, Springs, Aquifer characteristics, 8B. Hyd 
Water level fluctuations, Water analysis, Chemi- | 
cal analysis, Sampling, Sites, *Utah, Iron Coun) DESIGN OI 
ty(Utah), *Parowan drainage basin(Utah), *Ceda, WITH A \ 
City drainage basin(Utah). GRAM, 
Balzari Blas 
This report presents selected basic data froma| For primary 
study of the ground-water resources of the) W78-05722 
Parowan Valley and Cedar City Valley drainage 
basins, Iron County, Utah. The study was made OPTIMIZA 
during 1973-75 by the U.S. Geological Survey in} wasTE Ww, 
cooperation with the Utah Department of Natural! Karlsruhe 
Resources, Division of Water Rights. The basic | Siedlungsw 
data consist of well and spring records, water} For primary 
levels in wells, logs of wells, and chemical | W78-05723 
analyses of water samples collected from selected 
wells. A map of Parowan Valley and Cedar City INTERACT 
Valley drainage basins shows location of selected _ HAWAIIA! 
wells and springs. A diagram shows well- and FINITE-EL 
spring-numbering system used in Utah. (Woodard: | Army Engi 
USGS) Vicksburg, 
W78-06180 For primar, 
W78-05772 
COASTAL WETLANDS: THE PRESENT AND | 
FUTURE ROLE OF REMOTE SENSING, DILUTION 
Geological Survey, Reston, VA. Water Resources| LIMB: 1. 
Div. METHOD, 
For primary bibliographic entry see Field 7B. Institute of 
W78-06188 K. Gilman. 
Hydrologi 
353-369, Se 
QUALITY OF RIVERS OF THE UNITED } : 
STATES, 1974 WATER YEAR--BASED ON THE Descriptor 
NATIONAL STREAM QUALITY ACCOUNTING Fosse 
NETWORK (NASQAN), | one 
Geological Survey, Reston, VA. Water Resources Ha peck 
Div. ics, *Dilut 
For primary bibliographic entry see Field 5A. The applic 
W78-06192 rivers and 
a system: 
WATER RESOURCES OF NO NAME VALLEY, | {S<harge 
COLVILLE INDIAN RESERVATION, | anestimat 
WASHINGTON, section or 
Geological Survey, Tacoma, WA. Water! and sense 
Resources Div. ice. On th 
For primary bibliographic entry see Field 4B. other cas« 
W78-06194 to change 
derived fi 
sed 
ESTIMATING PARAMETERS OF COMPACT: {| p nao a 
ING FINE-GRAINED INTERBEDS WITHIN A f paper for 
CONFINED AQUIFER SYSTEM BY A ONE-| !ngin the 
DIMENSIONAL SIMULATION OF FIELD OB- } 24 exam 
SERVATIONS, results fre 
Geological Survey, Sacramento, CA. Water was show 
Resources Div. 5 Stuations 
For primary bibliographic entry see Field 2F. j po Fs 
eae (Sims-1S\ 
W78-0577 


A TWO DIMENSIONAL LAKE CIRCULATION | 
MODEL USING THE METHODS OF FINITE | 


ELEMENTS, Qeaconds 
Massachusetts Univ., Amherst. Water Resources | Cjyjj Eng 
Research Center. | A.S. Ran 
For primary bibliographic entry see Field 2H. | Pani. 
W78-06200 Journal « 
Society ‘ 
8. ENGINEERING WORKS br oti 
8A. Structures a 
sis, Meas 
tests, Eq 
A LABORATORY STUDY OF THE STABILITY | ficient, * 
OF SAND-FILLED NYLON BAG _ BREAK: | Sharpcre 
WATER STRUCTURES, 
Coastal Engineering Research Center, Fort | The simg 
Belvoir, VA. merically 
For primary bibliographic entry see Field 8G. the head. 
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DESIGN OF LARGE URBAN SEWER SYSTEMS 
WITH A WATER-FLOW SIMULATION PRO- 


GRAM, 

Balzari Blaser Schudel, Bern (Switzerland). 
For primary bibliographic entry see Field 5D. 
W78-05722 


OPTIMIZATION METHODS FOR PLANNING 
WASTE WATER MANAGEMENT SYSTEMS, 
Karlsruhe Univ. (West Germany). Inst. fuer 
Siedlungswasserwirtschaft. 

For primary bibliographic entry see Field 5G. 
W78-05723 


INTERACTION OF TSUNAMIS WITH THE 
HAWAIIAN ISLANDS CALCULATED BY A 
FINITE-ELEMENT NUMERICAL MODEL, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

For primary bibliographic entry see Field 2L. 
W78-05772 


DILUTION GAUGING ON THE RECESSION 
LIMB: 1. CONSTANT RATE INJECTION 
METHOD, 

Institute of Hydrology, Wallingford (England). 

K. Gilman. 

Hydrological Sciences Bulletin, Vol 22, No 3, p 
353-369, September 1977. 2 fig, 2 tab, 27 ref. 


Descriptors: *Tracers, *Streams, *Dispersion, 
*Mixing, Model studies, Mathematical models, 
Streamflow, Flow, Gaging, Dye dispersion, Dye 
teleases, Fluorescent dye, Hydrographs, Hydrau- 
lics, *Dilution gaging, Dilution, Injection methods. 


The application of dilution gauging techniques to 
rivers and streams and other variable flows incurs 
a systematic error caused by the change in 
discharge with time. The discharge calculated 
from dilution gauging results may be considered as 
an estimate of the stream discharge at the injection 
section or the sampling section, and the magnitude 
and sense of the error vary according to this cho- 
ice. On the recession limb of a hydrograph and in 
other cases where the discharge may be expected 
to change smoothly and gradually, the equations 
derived from a residence time model previously 
proposed may be linearized, and formulas of 
general applicability maybe developed. In this 
paper formulas were presented for the error aris- 
ing in the case of a constant rate tracer injection, 
and examples were given of their application to 
results from a number of different flow systems. It 
was shown that the error may be significant in two 
situations: where the rate of change of discharge is 
high, and where poor mixing necessitates long 
gauging reaches and hence long tracer injections. 
(Sims-ISWS) 

W78-05774 


QUADRANT-PLATE WEIR, 
Concordia Univ., Montreal (Canada), Dept. of 
Civil Engineering. 
A, S. Ramamurthy, K. Subramanya, and B. S. 
ni 


Journal of the Hydraulics Division, American 
Society of Civil Engineers, Vol 103, No HY12, 
Proceedings Paper 13395, p 1431-1441, December 
1977.9 fig, 3 tab, 8 ref, 2 append. 


Descriptors: *Weirs, *Discharge(Water), 
‘Flowmeters, *Rating curves, Theoretical analy- 
sis, Measurement, Flow, Hydraulics, Laboratory 
tests, Equations, Data collections, Discharge coef- 
ficient, *Proportional weirs, Quadrant plate weirs, 
Sharp crested weirs, Linear proportional weirs. 


The simple weir flow equation was integrated nu- 
merically for a quadrant plate weir to show that 
the head-discharge relationship for this weir is ap- 


proximately lenear. Theoretically, deviations from 
linearity (H vs Q) can be limited to 0.5% by a judi- 
cious choice of the parameters that determine the 
weir geometry. The results of experiments on 
selected weirs were in agreement with the pre- 
dicted relationships. The coefficient of discharge 
for the quadrant-plate weir is a function of the ap- 
proach channel Froude number. For very low 
Froude numbers (F less than 0.1), the coefficient 
of discharge asymptotically approaches a value of 
0.61. (Humphreys-ISWS) 
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DEPENDENCE OF THE CORIOLIS AND 
BOUSSINESQ COEFFICIENTS ON THE SLOPE 
OF A MOUNTAIN STREAM, 

For primary bibliographic entry see Field 2E. 
W78-05797 


CHARACTERISTICS OF SOME REGULARIZ- 
ING PROCEDURES FOR DETERMINING THE 
MORPHOMETRIC CHARACTERISTICS OF A 
RIVER CHANNEL, 

For primary bibliographic entry see Field 2E. 
W78-05798 


COST OPTIMIZATION 
SYSTEMS, 
Iowa State Univ., Ames. Dept. of Civil Engineer- 


ing. 

R. B. Robinson. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 619, 
Price codes: A06 in paper copy, AO1 in microfiche. 
Master of Science Thesis, 1975. 94 p, 28 fig, 7 tab, 
29 ref. OWRT A-048-IA(3). 


OF RURAL WATER 


Descriptors: *Optimization, *Rural areas, *Water 
distribution(Applied), *Distribution systems, 
Pipes, Dynamic programming, Linear pro- 
gramming, Computer programs, Looped distribu- 
tion systems, Unlooped distribution system, Dead 
end system, Rural water systems. 


A method was developed and demonstrated for 
optimizing a rural water distribution system in 
Iowa. The method described achieves the least 
cost design or the optimal design for certain por- 
tions of such a system, which is generally and 
uniquely unlooped or dead end; linear pro- 
gramming and engineering judgement are the com- 
bined techniques utilized. The variables which can 
be considered by this approach are: the pipe 
diameter, pipe pressure rating, pressure reducing 
valve setting and location, and pumping head or 
water tower height. These variables are considered 
for a minimum pressure to be met throughout the 
system and for several maximum pressures for 
pipe classes and service lines. The solution ob- 
tainable by the procedure is considered closer than 
that produced by conventional design techniques. 
The method was demonstrated successfully on a 
simple distribution system. Recommendations are 
made for refinement of the optimization method, 
development of a computer program for distribu- 
tion, and eventual application of linear pro- 
gramming to looped distribution systems. (Wares- 
IPA) 
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DESIGN OF AN OUTFALL, 

Montgomery (James M.), Inc., Pasadena, CA. 

F. A. Grant, J. L. Chao, and P. V. Hennessy. 
Journal Water Pollution Control Federation, Vol 
50, No. 2, p 347-361, February, 1978. 10 fig, 3 tab, 
18 ref. 
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rents, Zinc, Waste water disposal, Municipal 
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ENGINEERING WORKS=—Field 8 
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An ocean outfall was designed for the cities near 
Humboldt Bay, California, with specific attention 
ta, wave forces, ocean bottom velocities, ocean 
floor sediment composition and topography, 
seasonal irregularities, and outfall construction 
materials. The pipeline design was a compromise 
between a fully articulated pipe with ball joints 
and a totally static buried or pile-supported pipe. 
The pipeline was constructed of flexible, coated 
steel and supported by sheet piling within the first 
2,000 ft from shore with ball joints joining the 
sheet piling to the diffuser. The diffuser, main- 
tained above the ocean floor in a wave breaking 
zone, was anchored with ballast rock ranging 1.5- 
2.0 ft in diameter. Protection against cathodic cor- 
rosion was provided by a sacrificial zine anode 
system. The outfall, which was located between 
two pulp mill outfalls discharging log-bearing 
debris, was protected from physical damage by 
minimum burial. The final outfall pipe design in- 
cluded five ball joints at 200-ft intervals, two joints 
near the trunkline rock foundation, and a diffuser 
wall thickness of 1.5 inches to resist corrosion. 
The outfall was designed to last at least 50 years. 
(Lisk-FIRL) 
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FLOW ATTENUATION IN SEWERS, 

University of the Witwatersrand, Johannesburg 
(South Africa). Dept. of Hydraulic Engineering. 

D. Stephenson. 

Public Health Engineer, Vol. 5, No. 6, p 157-159, 
1977. 1 fig, 8 ref. 
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lic engineering, Mathematical models, Graphical 
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tion, Mannings equation, Waste water disposal, 
Municipal wastes. 


A mathematical model was developed for the cost- 
effective estimation of flow attenuation in storm 
water and sewage drains and for the calculation of 
water quality and velocity required to flush these 
drains. Flow attenuation studies are often 
designed for steady state conditions. Steady state 
friction equations developed by Mannings, Chezy, 
and Darcy were employed. Short duration inflow 
waves were found to decrease in depth, elongation 
and flattening as they move down the conduit. 
Velocities, inflow rate, duration, conduit length, 
bed slope, diameter, friction fator, and base flow 
are considered as variables in the equations. A 
graph depicting the attenuation in depth of the 
surge was developed for calculating minimum 
drain diameters for storm routeing, end capacities 
after routeing, and the flow required to scour 
deposits accumulated on the interior sewer walls. 
Flow rates in conduits were maximized by the ad- 
dition of storm water inflows along the length of 
the pipe. (Lisk-FIRL) 
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SEEPAGE FROM A TRAPEZOIDAL AND A 
RECTANGULAR CHANNEL USING VARIA- 
TIONAL INEQUALITIES, 

California Univ., Santa Barbara. Dept. 
Mechanical and Environmental Engineering. 

For primary bibliographic entry see Field 4B. 
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BED CONDUCTION COMPUTATION FOR 
THERMAL MODELS, 

Geological Survey, Bay St. Louis, MS. Water 
Resources Div. 

H. E. Jobson. 

Journal of the Hydraulics Division, Proceedings of 
ASCE, Vol 103, No HY10, Paper 13251, p 1213- 
1217, October 1977. 11 ref. 
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The conduction of energy between water and the 
channel bed is shown to be an important con- 
sideration in predicting instantaneous tempera- 
tures in water bodies as deep as 3 meters. Assess- 
ment is based on 141 days of data collected on a 
canal in southern California. By considering the 
bed to be a homogeneous flat plate, insulated on 
the bottom and with an instantaneous surface tem- 
perature on the top equal to that of the overlying 
water, a model is derived which accounts for bed 
conduction. The rate of change of heat content of 
the plate, which must equal the heat flux between 
the water and bed, is determined from the heat- 
storage capacity and thermal diffusivity of 0.01 sq 
cm/s was found to apply to this concrete-lined 
canal. A convolution interval of 24 hours was suf- 
ficient to represent the water temperature of the 
systems. (Woodard-USGS) 
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JAMESPORT TRANSMISSION’ EXITS; A 
REVIEW FOR THE TOWN OF RIVERHEAD OF 
THE LONG ISLAND LIGHTING COMPANY AP- 
PLICATION TO THE NEW YORK PUBLIC 
SERVICE COMMISSION FOR A CERTIFICATE 
OF ENVIRONMENTAL COMPATIBILITY AND 
PUBLIC NEED FOR THE JAMESPORT TRANS- 
MISSION EXITS, 

Cornell Univ., Ithaca, NY. Center for Environ- 
mental Research. 

For primary bibliographic entry see Field 6G. 
W78-05816 


OPTIMAL STATE ANALYSIS OF RESER- 
VOIRS, 
California Univ., 
Inst. 

For primary bibliographic entry see Field 4A. 
W78-05817 


Riverside. Dry Lands Research 


USE OF MIXING PIPES TO IMPROVE THE 
FLOW OF WASTE WATER INTO LAKES 
(EINSATZ VON MISCHROHREN ZUR VERBES- 
SERUNG DER EINLEITUNG VON ABWASSER 
IN SEEN), 

Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Versuchsanstalt fuer Wasserbau, 
Hydrologie und Glaziologie. 

For primary bibliographic entry see Field SE. 
W78-05829 


MOBILE DIESELS STAND-BY 
PUMPING STATIONS. 
Progress Engineering, p 13, September, 1977. 


AT SEWAGE 


Descriptors: *Generators, *Motor generators, 
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treatment, Sewage disposal, Overflow. 


The use of stationary automatic and mobile 
generators, manufactured by Auto Diesels Braby 
of England, is suggested for the prevention of 
waste water flooding in pumping stations or treat- 
ment plants during electrical power failures. Auto- 
matic generators are recommended for unmanned 
or remote pumping stations where there is an im- 
mediate danger of flooding in the event of a power 
loss. The standby power of these automatic diesels 
can be supplied within 20 seconds of an electrical 
failure. The dicsels can also be programmed for 
manual start in manned operations. The generator, 
which is hooked into the main controls, can supply 
the initial high voltage necessary to restart the 
pumping equipment. Mobile generators are rracti- 
cal for remote or regional facilities where electri- 
cal power failure does not pose an immediate 
threat of flooding. Since the system is mobile, with 
its own control panel and fuel tank equipped 
trailer, it can be transported to the site of the 
power failure and connected to the main controls. 


The mobile generator may also be used as a stand- 
by power source for other activities when not in 
service at a pumping station. (Lisk-FIRL) 
W78-05855 


TRENDS EMERGE, BUT SOLAR DESIGN OP- 
TIONS STILL OPEN, 

Modern Metals, Chicago, IL. 

J. A. Mungovan. 

Modern Metals, Vol. 33, No. 10, p 22-24, 26, 
November, 1977. 3 fig. 
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A new plant for waste water treatment in Wilton, 
Maine, will obtain most of its energy requirements 
from solar collectors located on the southern ex- 
posure of the plant and from methane generated 
by the treatment processes. Due to federal and 
state participation, payback to Wilton will be 
about two yrs; the plant would require about 18 yrs 
to pay for itself without aid. The $2 million plant 
will use 54-double-glazed, copper-and-aluminum 
flat plate collectors supplied by Grumman Energy 
Systems. The energy demand of the equipment is 
low and the plant is designed so as to minimize 
heat loss. Fuel cost savings are expected to 
amount to $3594 annually; electricity cost savings 
should be $875 each year. This application of solar 
energy won the Owens-Croning Fiberglass Cor- 
poration Energy Conservation Award for 1975. 
Grumman Energy System’s aluminum flat plate 
collector can be used interchangeably with its 
copper-and-aluminum flat plate collector in some 
applications. (Snyder-FIRL) 
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CONVERTING WASTES TO ENERGY--A CON- 
CEPTUAL APPROACH, 

Nihon Suido Consultants Co. Ltd., Tokyo. 

For primary bibliographic entry see Field 5D. 
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PHOTOSYNTHESIS AND SOLAR ENERGY 
CONVERSION, 
Cornell Univ., 
Sciences. 

R. K. Clayton. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as BNL 50530, 
Price codes: Al7 in paper copy, AOI in microfiche. 
In: Chlorophyll-Proteins, Reaction Centers, and 
Photosynthetic Membranes, Rep No. 28. Rep 
BNL 50530, Mar 1977. p 1-15, 2 fig, 1 tab, 36 ref. 
Edited by J. M. Olson and G. Hind. ERDA EY-76- 
C-02-0016. 


Ithaca, NY. Div. of Biological 
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A study of potential uses of photosynthesis for 
energy production is included in the proceedings 
of the Brookhaven National Laboratory Symposi- 
um, ‘Chlorophyll-Proteins, Reaction Centers, and 
Photosynthetic Membranes.’ Energy sources 
stemming directly or indirectly from solar origin 
which might become important in the United 
States include: (1) wind-powered turbines; (2) 
ocean thermal gradients (heat engines); (3) direct 
solar heating (heat engines or chemical reaction 
cycle producing hydrogen from water); (4) 
photosynthetic systems (growth of plants, includ- 
ing algac, and conversion to fuels, or 
photosynthetic hydrogen production); and (5) 
photoelectric devices, possible using materials 
derived from photosynthetic tissues. Sunlight of- 
fers our best long-term hope for an inexhaustible 
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source of pollution-free energy, and the most prac. 
tical schemes utilize direct heating and wind 
power. Costs of silicon photovoltaic cells must be 
reduced if such cells are to be competitive. Con 
version of organic waste and plants into fuel is 
practical, but demands exceed supply. Use of 
photosynthetic tissues in special ways appear 
highly visionary, but worthy of investigation. U.S, 
energy reserves are estimated as follows: current 
oil and gas, < 10 years; total oil and gas, 100 years; 
fission, < 100 years; coal and oil shale, > 100 
years; geothermal, > 100 years; fusion, one mil 
lion-one trillion years; and solar, > one trillion 
years. (Lynch-Wisconsin) 

W78-05969 


TURBINE ASPIRATION FOR OXYGEN SUP. 
PLEMENTATION, 


Alabama Univ., University. Dept. of Engineering! 


Mechanics. 
For good bibliographic entry see Field 5G. 
W78-06017 


OFF-PEAK HOUR PUMPING RATE REDUC. 
TION: ARE THE BENEFITS WORTH THE 
costs, 

Boyle Engineering Corporation, Ventura, CA. 





For primary bibliographic entry see Field 6B. 
W78-06134 


8D. Soil Mechanics 


A STOCHASTIC MODEL OF LEVEE FAILURE, 
Eotvos Lorand Univ., Budapest (Hungary). Dept 
of Numerical Methods. 

F. Szidarovszky, L. Duckstein, and I. Bogardi. 
In: Mathematical Models for Environmenta 
Problems. Proceedings of the International Con- 
ference, University of Southampton, England, 
Sept. 8-12, 1975. C.A. Brebbia (Ed.), Southampton 
University. John Wiley & Sons, N.Y., N.Y., p 129- 
140, 1976. 1 fig, 1 tab, 13 ref. 


Descriptors: ‘*Stochastic processes, “Levee 
failure, *Flood control, *Probability, Flat land, 
Hungary, Flood damage, Design, River basins, 
Equations, Mathematical models, 
Reach(Streams), Systems analysis. 


In flood control development, available funds 
must be used to provide the greatest benefit to the 
protected area. The optimal development may be 
determined in four steps: (1) establish the present 
degree of protection of the flood control system; 
(2) consider development alternatives; (3) estimate 
the optimal development in a reach; and (4) calcu- 
late the optimal program of development of the 
flood control system. Herein, 
described for the present degree of protection. The 
approach is applicable primarily to flat-land type 
rivers, where the most successful method of flood 
control is still the levee. In Hungary, the only ef- 
fective method for decreasing flood damages is the 
construction, strengthening, and maintenance of 
flood levees. Considered first is the probability of 
failure in a given cross-section and then in a river 
reach. The method deals with (1) the stochastic 
character of flood load, (2) the various degrees of 
protection offered along the levee reach, and (3) 
the different modes of failure. For each failure 
mode, the levee reach is divided into subreaches, 


within which the mean value and variance of re- | 


sistance for each failure model is constant. The 
equation for this can be solved in four different 
cases depending on the various uncertainties in- 
volved, and a practical example is presented to il 
lustrate the difference between these four cases. It 
is shown that reliability of levee systems can be 
estimated by considering uncertainties in the load 
and resistances, as well as parameter uncertainty 
due to small sample size of loads. (Sce also W78 
05720) (Bell-Cornell) 
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OVERCOME ON 


' GROUND PROBLEMS 
' CRAWLEY SEWER JOB. 
: Surveyor, Vol. 150, No. 4452, p 15, October, 1977. 


- Descriptors: *Sewers, *Excavations, 
» *Construction materials, *Soil engineering, *Soil 
erosion, Design data, Equipment, Soil dynamics, 

’ Earth handling equipment, Seepage control. 
Se support system for excavation site walls has 
veloped by Shorco Trench Systems Ltd of 
Leeds, E England. The Escon box system has been 
_ wsed in sewer construction projects where the 
: is unstable or saturated and where the soil 
cohesion. The Escon box consists of steel 
side supports connected with braces and shock ab- 
Foy equipment. The modular assembly has 
ttom edges for ease of inst The 


For primary bibliographic entry see Field 8B. 
W78-05784 


PROTECTION OF UNDERGROUND WATER 
MAINS AGAINST CORROSION, 

Bombay Municipal Corp., Bombay (India). 

V. M. Shidhaye. 

Journal of the Institution of Engineers (India), 
bi 57, Part CH 3, p 127-133, June, 1977. 4 tab, 6 
ref. 


Descriptors: *Construction materials, *Corrosion, 
*Pipelines, *Sewers, *Linings, Pipes, Conveyance 
structures, Soil properties, Waste water treatment. 


Various aspects of the protection of underground 





supports arc 3.4-m long by 2.6-m high and the 
system has an expandable width from 0.9-4.5 m. 
The support system prevents erosion of the trench 
_ walls where seepage pressures or soil propertics 
' cause unstable conditions. Additional supports can 
be added to the shoring system in 1.3-m sections 
where excavation depth exceed the height of the 
support walls. The system has been used for a 
sewer installation project in Crawley, England. 
(Lisk-FIRL) 
W78-05824 





LIQUEFACTION POTENTIAL OF DAMS AND 
FOUNDATIONS, REPORT 1. LABORATORY 
STANDARD PENETRATION TESTS ON REID 
BEDFORD MODEL AND OTTAWA SANDS, 
Army Engincer Waterways Experiment Station, 
Vicksburg, MS. Soils and Pavements Lab. 

W. A. Bieganousky, and W. F. Marcuson, III. 
Available from the National Technical Informa- 
tion Service, Springficld, VA 22161 as ADA-033 
337, Price codes: AO8 in paper copy, AOI in 
microfiche. Research Report S-76-2, October 
1976, 156 p, 41 fig, 13 tab, 2 append. 


Descriptors: Dams, *Dam foundations, *Failures, 
*Laboratory tests, *Penetration, *Sands, Bulk 
density, Soil tests, Curves, Overburden, Soil pres- 
sure, Statistical methods, Correlation analysis, 
Uniformity coefficient, Testing, Equipment, Con- 
solidation, Sieve analysis, Submergence, 
*Liquefaction, *Standard penetration tests, Rela- 
tive density, In situ tests, Ottawa sand. 


The Standard Penetration Test (SPT) was ex- 
amined critically with respect to its ability to esti- 
mate relative density in situ. A review of the litera- 
ture tracing the development of the SPT was 
=, Using Reid Bedford Model sand and 
tawa sand, 26 test specimens, 4 ft in diameter by 
6ft high, were constructed. A variety of placement 
techniques were incorporated in the test program. 
The problems encountered in constructing large 
Meous test specimens were discussed. 
Using field drilling equipment, the SPT was per- 
formed at 3 overburden pressures on test 
specimens built to various densities. The resuits 
were presented as a family of curves correlating 
| telative density with the SPT N-values at the test- 
| ing pressures. This correlation was compared with 
| correlations prepared by Gibbs and Holtz at the 
| Bureau of Reclamation and Bazaraa at the Univer- 
sity of Iinois. It was concluded that the SPT is re- 
peatable in homogeneous deposits; however, 
variations in density, structure, or lateral stress 
within the test medium will produce widely scat- 
tered N-values. Thus, estimates of in situ relative 
densities from N-values should be considered 
ss values or trends and should not be in- 
rpreted as accurate determinations for any 
wii case. (Visocky-ISWS) 
8-06124 





6G. Materials 


et SLATE WEIR, 
Oncordia Univ., Montreal (Canada), 


¢ Dept. of 
Civil Engineering. 








t corrosion are discussed. The col- 
lection of preliminary data on soil properties, the 
behavior of existing pipelines, and soil resistivity 
is recommended before large diameter pipelines 
are emplaced. Various coating materials have been 
used to segregate the pipe surface from corrosive 
soils or water. The chemical resistance, resistance 
to water absorption, electrical resistance, 
mechanical strength, ease of application, durabili- 
ty, and curing time are compared for various coat- 
ing materials, including: gunite, coal tar enamel, 
fiberglass wrap, blown asphale, plastic tape, and 
impregnated hessian. Coal tar coatings are recom- 
mended for areas characterized by a high water 
table or saturated soil conditions. Polyethylene 
sleeving is recommended for use in aggressive 
soils. (Baker-FIRL) 

W78-05826 


DESIGN OF AN OUTFALL, 

Montgomery (James M.), Inc., Pasadena, CA. 
For primary bibliographic entry see Field 8B. 
W78-05828 


A PUMP TEST IN THE DAKOTA SANDSTONE 
AT WALL, SOUTH DAKOTA, 

South Dakota School of Mines and Technology, 
Rapid City. Dept. of Geology and Geological En- 
gineering. 

For primary bibliographic entry see Field 4B. 
W78-05946 


A LABORATORY STUDY OF THE STABILITY 
OF SAND-FILLED NYLON BAG BREAK- 
WATER STRUCTURES, 

Coastal Engineering Research Center, 
Belvoir, VA. 

R. Ray. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as AD-A039 
265, Price codes: AOS in paper copy, AOI in 
microfiche. Miscellaneous Report No. 77-4, March 
1977. 75 p, 56 fig, 5 tab, 9 ref, | append. 


Fort 


Descriptors: *Breakwaters, *Waves(Water), 
*Ocean waves, Laboratory tests, Shores, Coasts, 
Beaches, Structures, Coastal structures, Coastal 
enginecring, Materials, Materials testing, *Sand 
bags, Sandbag breakwaters, Sandbag materials, 
Nylon sandbags, Wave tank tests. 


One emergent and three submerged breakwaters 
built of sand-filled nylong bags on a sand bed were 
subjected to progressively more severe wave con- 
ditions in full-scale laboratory tests. The tests 
determined the properties of the bags, the effects 
of wave action on placement of bags, and the per- 
formance of bags and structures for various com- 
binations of structure configuration and wave con- 
ditions. The changes in the sand bed at the base of 
the structures and the wave attenuation by the 
breakwaters also were investigated. The uncoated 
nylon material deteriorated after l-year exposure 
to sunlight and was torn by handling equipment 
during breakwater water construction. Wet materi- 
al was slippery and trapped air. When filled with 
sand, the smooth, rounded bags, sometimes 
cushioned by an air bubble, failed to interlock 
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adequately to prevent motion under the least 
severe wave condition. Bags were dropped accu- 
rately into place during wave action to construct 
one of the submerged breakwaters. During testing, 
the structures’ configurations changed drastically, 
primarily from movement of bags during the first 
wave attack of the least severe wave condition and 
during the steepest wave condition. The two 
highest submerged breakwaters lost whole layers 
of bags from their crests, and the seaward face of 
the emergent breakwater slumped from a slope of 
1 on 3 to a slope of 1 on 5.3. As wave conditions 
changed, scour and accretin occurred alternately 
at the breakwaters’ toes but caused no measurea- 
ble settlement. The emergent breakwater and the 
highest submerged breakwater, the two producing 
greater than 30% wave attenuation, underwent the 
most wave-induced damage. (Sims-ISWS) 
W78-06121 


LIQUEFACTION POTENTIAL OF DAMS AND 
FOUNDATIONS, REPORT 1. LABORATORY 
STANDARD PENETRATION TESTS ON REID 
BEDFORD MODEL AND OTTAWA SANDS, 
Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Soils and Pavements Lab. 

For primary bibliographic entry see Field 8D. 
W78-06124 


8I. Fisheries Engineering 


IDENTIFICATION OF LARVAL FISHES 
TAKEN FROM THE INSHORE WATERS OF 
SOUTHEASTERN LAKE MICHIGAN NEAR 
THE DONALD C. COOK NUCLEAR PLANT, 
1973-1975, 
Michigan Univ., 
Research Div. 
For primary bibliographic entry see Field 2H. 
W78-05758 


Ann Arbor. Great Lakes 


DETERMINATION OF PHYSICAL AND 
HYDRAULIC PREFERENCES OF BROWN AND 
BROOK TROUT IN THE SELECTION OF 
SPAWNING LOCATIONS, 

Wyoming Univ., Laramie. Dept. of Agricultural 
Engineering. 

D. W. Reiser. 

Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 558, 
Price codes: A06 in paper copy, A0O1 in microfiche. 
Master of Science Thesis, May, 1976. 112 p, 29 fig, 
12 tab, 111 ref, 3 append. OWRT C-7002 (620)(1). 


Descriptors: *Spawning, *Brook trout, *Brown 
trout, *Trout, Behavior, *Wyoming, *Salmonids, 
Depth, Velocity, Stream gage, Streamflow, Incu- 
bation, Spawning criteria, Spawning behavior, 
Egg planting, *Spawning establishment, Instream 
flow, Stream resource maintenance flow, Incuba- 
tion flow, Substrates, Cover proximity. 


Spawning criteria for 56 brook and 121 brown 
trout redds in 7 stream sections of southeastern 
Wyoming were developed using the parameters of 
depth, velocity, and substrate size. Egg planting 
experiments were conducted to determine the 
combinations of parameters which afford the 
highest percent survival of brown trout eggs. The 
physical and hydraulic characteristics of spawning 
locations and the influence on spawning exerted 
by the proximity of cover were analyzed. Mea- 
surements of depth, mean velocity, and point 
velocity, were taken at the upper edge, pit and tail- 
spill of each redd. A representative substrate sam- 
ple was collected from the tailspill and later 
analyzed using a series of 9 seives. Permeability of 
the substrate was measured at the redd site using a 
Mark IV standpipe. The developed criteria are ap- 
plicable for brook trout up to 12 in. and brown 
trout up to 16 in. Brook and brown trout exhibit 
preferences for depths, velocities, and substrate 
types when selecting spawning areas; brown trout 
appear to use velocity more than depth in the 
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selection process. No definitive relationship was 
determined between the location of spawning 
areas and the distance from cover. The egg plant- 
ing experiment failed to generate any substantial 
data concerning suitable spawning areas. Procedu- 
ral changes and further study in the effects of su- 
perimposition of redds, stream sedimentation, and 
egg predation are recommended. (Scip-IPA) 
W78-05802 


TWO ANOMALIES OF FISH LARVAL TRANS- 
PORT AND THEIR IMPORTANCE IN EN- 
VIRONMENTAL ASSESSMENT, 

Power Authority of the State of New York. 

For primary bibliographic entry see Field 5C. 
W78-06155 


9. MANPOWER, GRANTS 
AND FACILITIES 


9A. Education (Extramural) 


CALIFORNIA WATER RESOURCES CENTER 
ANNUAL REPORT, JULY 1, 1976-SEPTEMBER 
30, 1977. 

California Univ., Davis. Water Resources Center. 
For primary bibliographic entry see Field 9D. 
W78-06040 


DIRECTORY OF WATER RESOURCES EXPER- 
TISE, WATER RESEARCH FACULTY AND 
STAFF SCIENTISTS. 

California Univ., Davis. Water Resources Center. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 688, 
Price codes: AOS in paper copy, AOI in microfiche. 
Revised Edition, December 1977. 86 p. 


Descriptors: *Scientific personnel, *Professional 
personnel, *Research and Development, Com- 
prehensive planning, Project planning, Water 
Resources Institute, Education, Universities, Col- 
leges, Training, *Directories, *California. 


This publication was compiled to fill a need for the 
identification of persons working in water 
resources research on the several campuses of the 
University for the benefit of those with the 
University of California as well as individuals, 
governmental agency personnel, and business and 
industrial personnel. The primary purpose is to 
facilitate contact between those desiring informa- 
tion in a specific area and those able to provide 
such information. (See also W75-11580) (Snyder- 
Calif, Davis) 

W78-06041 


9D. Grants, Contracts, and 
Research Act Allotments 


CALIFORNIA WATER RESOURCES CENTER 
ANNUAL REPORT, JULY 1, 1976-SEPTEMBER 
30, 1977. 

California Univ., Davis. Water Resources Center. 
Available from the National Technical Informa- 
tion Service, Springfield, VA 22161 as PB-279 614, 
Price codes: A06 in paper copy, AOI in microfiche. 
Report No. 42, December 1977, 96 p. 


The principal investigators of fresh water projects 
sponsored by the Water Resources Center have 
submitted their annual reports, from which the 
most essential information has been abstracted to 
form this narrative section. The individual narra- 
tives have been purposely kept brief. Each 
emphasized, whereever pollsible, the ‘hard’ 
results and the actual or potential applications of 
those results to benefit affected interests. Shown 
also are starting and scheduled ending dates for 
each research project. The reader may infer from 
these the relative degree of progress achicved to 


data, together with an indicaton of when further 
information might become available--usually at 
least six months after completion of the project for 
any detailed account. The report covers both State 
of California and Federally funded research activi- 
ties. (Snyder-Calif, Davis) 

W78-06040 


DIRECTORY OF WATER RESOURCES EXPER- 
TISE, WATER RESEARCH FACULTY AND 
STAFF SCIENTISTS. 

California Univ., Davis. Water Resources Center. 
For primary bibliographic entry see Field 9A. 
W78-06041 


10. SCIENTIFIC AND 
TECHNICAL INFORMATION 


10B. Reference and Retrieval 


GREAT LAKES FISH EGG AND LARVAE 
IDENTIFICATION: PROCEEDINGS OF A 
WORKSHOP, APRIL 19-21, 1976, ANN ARBOR, 
MICHIGAN. 

National Power Plant Team, Ann Arbor, MI. 

For primary bibliographic entry see Field 2H. 
W78-05753 


10C. Secondary Publication 
And Distribution 


GREAT LAKES FISH EGG AND LARVAE 
IDENTIFICATION: PROCEEDINGS OF A 
WORKSHOP, APRIL 19-21, 1976, ANN ARBOR, 
MICHIGAN. 

National Power Plant Team, Ann Arbor, MI. 

For primary bibliographic entry see Field 2H. 
W78-05753 


CURRENT LEVEL OF TAXONOMIC INFOR- 
MATION ON GREAT LAKES FISH EGGS AND 
LARVAE, 

State Univ. of New York at Syracuse. Dept. of 
Forest Zoology. 

For primary bibliographic entry see Field 2H. 
W78-05754 


FISH INHABITING U.S. WATERS OF THE 
GREAT LAKES, WITH INDICATIONS OF 
THEIR RELATIVE ABUNDANCE AND OF 
THEIR IMPORTANCE AS COMMERCIAL, 
SPORT, OR FORAGE SPECIES, 

National Marine Fisheries Service, Ann Arbor, 
MI. Great Lakes Fishery Lab. 

For primary bibliographic entry see Field 2H. 
W78-05755 


FISH EGG AND LARVAE STUDIES: SOME 
PROBLEMS AND RECOMMENDED SOLU- 
TIONS, 

Maryland Univ., Solomons. Chesapeake Biologi- 
cal Lab. 

For primary bibliographic entry see Field 02H. 
W78-05756 
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ABSORPTION 
Hyacinths for Wastewater Treatment, 
W78-05858 SD 


Effect of Land Disposal Applications of Mu- 
nicipal Wastes on Crop Yields and Heavy 
Metal Uptake, 

W78-05985 SB 


Uptake of Dissolved Ammonium and Nitrate 
Jon by the Fry of Common Carp, Crucian Carp 
and Loach from Surrounding Water, (In 
Japanese), 

W78-06006 5c 


Nitrogen Uptake Characteristics of Corn Roots 
at Low N Concentration as Influenced by Plant 
Age, 

W78-06097 21 


Uptake by Barley of Water Table- or Surface- 
Applied Cadmium, 
W78-06111 5B 


The Residue Up Take and Histology of Amer- 
ican Oysters (Crassostrea Virginica Gmelin) 
Exposed to Dicldrin, 

W78-06158 5C 


ABUNDANCE 

Fish Inhabiting U.S. Waters of the Great 
Lakes, with Indications of their Relative 
Abundance and of their Importance as Com- 
mercial, Sport, or Forage Species, 

W78-05755 2H 


ACID MINE WATER 
Resources Allocation to Optimize Mining Pollu- 
tion Control, 
W78-06138 5G 


ACID PRECIPITATION 
Long Range Transport of Air Pollutants in Eu- 


rope and Acid Precipitation in Norway, 
W78-06018 SA 


ACIDIC WATER 
Acid Precipitation and Reproductive Success of 
Ambystoma Salamanders, 


W78-06145 by 

Benthos of an Acid Lake, 

W78-06154 5C 
ACIDITY 

Chlorine and Acid Conditioning of Sludge, 

W78-05847 5D 


A Method of Measuring Airborne Acidity: Its 
Application for the Determining of Acid Con- 
tent on Long-Distance Transported Particles 
and in Drainage Water from Spruces, 

W78-06003 SA 


Acid Precipitation and Reproductive Success of 
Ambystoma Salamanders, 
W78-06145 5C 


ACIDS 

A Micro-Kjeldahl Technique for Nitrogen 
Determination in Water, Wastewater, and 
Sludge, 

W78-05878 SA 


ACTIVATED ALGAE 
Nitrogen Oxidation and Removal Efficiency 
Using Activated Algac, 
W78-06001 5D 


SUBJECT INDEX 


ACTIVATED CARBON 


The Cost of Removing Chloroform and Other 
Trihalomethanes from Drinking Water Sup- 
plies, 

W78-05988 SF 


ACTIVATED SLUDGE 


Electrolytic Flocculation Plant--Especially for 


Activated Sewage Sludge Processing. 
W78-05831 5D 


Plant for Activated Sludge Treatment of Ef- 
fluent--Of Compact Design and Construction. 
W78-05833 5D 


Aerobic Sewage Treatment System. 
W78-05835 5D 


Horizontal Axis Aerating Rotor for Waste 
Water Treatment--Uses Polygonal Rotor 
Nodules with Angled Beater Blades. 

W78-05836 5D 


Activated Sludge Effluent Treatment--With 
Ejector Aecrating/Effluent Circulating System 
in a Treatment Trench. 

W78-05838 5D 


Biological Effluent Purification and Clarifica- 
tion Equipment--With Aerators, Flotators and 
Scraper Conveyor to Remove Activated Sludge 
which is Thickened. 

W78-05841 5D 


Performance of the Activated Sludge Plant, 
W78-05844 5D 


Aerobic Sludge Digestion at Cold Tempera- 
tures, 
W78-05846 5D 


Sewage Plant Shows Off Fancy Formwork. 
W78-05850 5D 


Long-Term Performance of a Coupled Trick- 
ling Filter-Activated Sludge Plant, 
W78-05856 5D 


Factors Affecting Effluent Quality from Fill- 
and-Draw Activated Sludge Reactors, 
W78-05875 5D 


Phototrophic Purple and Green Bacteria in a 
Sewage Treatment Plant, 
W78-05883 5D 


New Approach to Bacterial Kinetics in Waste- 
water, 
W78-05894 x 


Experimental Evaluation of Oxygen and Air 
Activated Sludge Nitrification Systems With 
and Without pH Control, 

W78-05992 5D 


Recent Advances in Sewage Effluent Denitrifi- 
cation: Part II, 
W78-06061 5D 


Optimization of Design and Operations of Ac- 
tivated Sludge Wastewater Treatment Systems, 
W78-06094 5D 


Temperature Effects on the Activated Sludge 
Process, 
W78-06115 5D 


ACTIVE HORIZON 


Study of the Physical Characteristics of the Ac- 
tive Horizon of Undrained Bogs (Issledovanie 


Fizicheskikh Kharakteristik Deyatelnogo 
Gorizonta Neosushennykh Bolot), 
W78-05760 21 


ACUTE TOXICITY 


The Acute and Chronic Effects of Cadmium on 
the Estuarine Mysid Mysidopsis Bahia, 
W78-06152 = 


ADSORPTION 


Purification and Clarification of Sewage--Using 
a Finely Divided Coagulation-Adsorption 
Material Having a Thin Hydroxylated Surface. 

W78-05832 5D 


Chemical Interaction in Partical Separation, 
W78-05865 sD 


Behavior of Anionic Surfactants in a Soil- 
Sewage Effluent System, 
W78-05900 5B 


AERATION 


Effect of Artifical Aeration on Processes of 
Self-Purification in Clarifiers of a Sugar 
Refinery, (In Russian), 

W78-05812 5D 


Plant for Activated Sludge Treatment of Ef- 
fluent--Of Compact Design and Construction. 
W78-05833 5D 


Aerobic Sewage Treatment System. 
W78-05835 5D 


Horizontal Axis Aerating Rotor for Waste 
Water Treatment--Uses Polygonal Rotor 
Nodules with Angled Beater Blades. 

W78-05836 5D 


Activated Sludge Effluent Treatment--With 
Ejector Aerating/Effluent Circulating System 
in a Treatment Trench. 

W78-05838 5D 


Aerobic Biological Purification of Polluted Ef- 
fluent--By Dissolving Oxygen at Progressively 
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Biological Effluent Purification and Clarifica- 
tion Equipment--With Aerators, Flotators and 
Scraper Conveyor to Remove Activated Sludge 
which is Thickened. 

W78-05841 5D 


Wastewater Plant has an Eye on the Future, 
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Performance of the Activated Sludge Plant, 
W78-05844 5D 


Sewage Plant Shows Off Fancy Formwork. 
W78-05850 5D 


Treatment of Thermally-Conditioned Sludge 
Liquors, 
W78-05857 5D 


The Cost of Removing Chloroform and Other 
Trihalomethanes from Drinking Water Sup- 
plies, 

W78-05988 SF 


Turbine Aspiration for Oxygen Supplementa- 
tion, 
W78-06017 SG 


Recent Advances in Sewage Effluent Denitrifi- 
cation: Part II, 
W78-06061 5D 


Aeration/Circulation Keeps Algal Blooms in 


Check, 
W78-06140 5G 


SU-1 








AERATION 


Chemical Aspects of Ground Water Recharge 
with Wastewaters, 
- W78-06141 5B 


Maintenance of a Trout Fishery by Aeration in 
a Eutrophic Lake, 
W78-06171 5G 


AERIAL PHOTOGRAPHY 
Coastal Wetlands: The Present and Future Role 
of Remote Sensing, 


W78-06188 7B 
AEROBIC TREATMENT 

Aerobic Sewage Treatment System. 

W78-05835 5D 


Aerobic Sludge Digestion at Cold Tempera- 
tures, 
W78-05846 5D 


Parameter Estimation for the First-Order BOD 
Equation Using Nonlinear Techniques, 


W78-05873 5D 

Acrobic Digestion of Sewage Lime Sludge, 

W78-06095 5D 
AEROMONAS 


Relation of Water Temperature to Infections of 
Coho Salmon (Oncorhynchus Kisutch), Chin- 
ook Salmon (O. Tshawytscha), and Steelhead 
Trout (Salmo Gairdneri) with Aeromonas Sal- 
monicida and A. Hydrophila, 

W78-06172 5C 


AFLOTOXINS 
Trout Hepatic Enzyme Activation of Aflatoxin 
BI in a Mutagen Assay System and the Inhibi- 
tory Effect of PCBs, 
W78-06160 5C 


AFRICA 
Interception by Pinus Patula in Relation to 
Rainfall Parameters, 
W78-06104 2I 


AGENDA 
Selecting Alternatives in Water Resources 
Planning and the Politics of Agendas, 
W78-05736 6B 


AGGREGATES 
Virus Particle Aggregation and Halogen Disin- 
fection of Water Supplies, 
W78-05991 SF 


AGRICULTURAL DRAINAGE 
Effects of Silt and Turbidity from Agricultural 
Drainage on Benthic Invertebrates in Streams 
in Western Minnesota, 
W78 -06065 4D 


AGRICULTURAL RUNOFF 
A Water-Quality Assessment of the Busseron 
Creek Watershed, Sullivan, Vigo, Greene, and 
Clay Counties, Indiana, 
W78-06191 5B 


AGRICULTURAL WATERSHEDS 
Development of a Version of Stanford Model 
and its Evaluation for Streamflow Synthesis 
from Small Watersheds in West Virginia, 


W78-05808 2E 

No Metal Uptake by Corn or Grass. 

W78-05853 SE 
AGRICULTURE 


Measurement of Sediment Control Impacts on 
Agriculture, 
W78-05701 5G 





SUBJECT INDEX 


AIR POLLUTION 


A Method of Measuring Airborne Acidity: Its 
Application for the Determining of Acid Con- 
tent on Long-Distance Transported Particles 
and in Drainage Water from Spruces, 

W78-06003 SA 


Long Range Transport of Air Pollutants in Eu- 
rope and Acid Precipitation in Norway, 
W78-06018 SA 


AIR SUPERSATURATION 


Survival of Steelhead Trout (Salmo Gairdneri) 
Eggs, Embryos, and Fry in Air-Supersaturated 
Water, 

W78-06153 x 


AIRBORNE ACIDITY 


A Method of Measuring Airborne Acidity: Its 
Application for the Determining of Acid Con- 
tent on Long-Distance Transported Particles 
and in Drainage Water from Spruces, 

W78-06003 SA 


AIRBORNE TRANSPORT 


Long Range Transport of Air Pollutants in Eu- 
rope and Acid Precipitation in Norway, 
W78-06018 SA 


ALABAMA 


Effluents from Catfish Ponds During Fish Har- 
vest, 
W78-05783 5A 


Effects of Pollution on Water Quality, Perdido 
River and Bay, Alabama and Florida. 
W78-06044 5C 


ALAMITOS BAY (CALIF) 


The Effect of Temperature on the Distribution 
and Biomass of Mytilus Edulis in the Alamitos 
Bay Area, 


W78-06166 5C 
ALCOHOLS 

A Faecal Sterol Survey in the Clyde Estuary, 

W78-05879 5B 
ALGAE 


Correlation of the Processes of Synthesis to 
Destruction of Organic Matter in Relation to 
the Annual Water Content in the Mozhaisk 
Reservoir, (In Russian), 

W78-05874 i 


Environmental Status of the Lake Michigan 
Region, Volume 4. Phytoplankton of Lake 
Michigan, 

W78-05973 5C 


Environmental Influences on the Accumulation 
of Lead, Cadmium, Mercury, Antimony, Ar- 
senic, Selenium, Bromine and Tin in Unicellu- 
lar Algae Cultivated in Thailand and in Ger- 
many, 

W78-05998 5C 


Nitrogen Oxidation and Removal Efficiency 
Using Activated Algae, 
W78-06001 5D 


Dieldrin-Induced Destruction of Marine Algal 
Cells with Concomitant Decrease in Size of 
Survivors and Their Progeny, 

W78-06011 pS 


ALGAL ASSAY 


Algal Assay Procedure Bottle Test. 
W78-06043 5c 


ALGAL CONTROL 


Aeration/Circulation Keeps Algal Blooms in 
Check, 
W78-06140 5G 


ALGAL MATS 


Alkaline Potassium Permanganate Degradation 
of Insoluble Organic Residues (Kerogen) Iso. 
lated from Recently-Deposited Algal Mats, 

W78-06000 5B 


ALGAL NITROGEN CONTROL 


Studies on the Purification of Wastes from the 
Nitrogen Fertilizer Industry by Intensive Algal 
Cultures. IV. Growth of Chlorella Vulgaris in 
Wastes with High Nitrogen Content in Continu- 
ous and Intermittent Light, 

W78-05997 SD 


ALGORITHMS 


Capacity Expansion for Water Resource Facili- 
ties: A Control Theoretic Algorithm for Nons- 
tationary Uncertain Demands, 

W78-05706 6D 


ALKALINITY 


A Proposed Modification to the Classical 
Method of Calculating Alkalinity of Natural 
Waters, 

W78-06019 SA 


ALKYL SULFATES 


The Effect of Chemical Substances and Their 
Combinations on Water Microflora, (In Rus- 
sian), 

W78-06014 5C 


ALLUVIAL FANS 
Last-Glacial Alluvial Fan Sedimentation in the 
Lower Derwent Valley, Tasmania, 


W78-06105 y 
ALTERATION OF FLOW 

Case Study: The Santee River, S.C., 

W78-06055 5C 


ALTERNATIVE PLANNING 
Capacity Expansion for Water Resource Facili- 
ties: A Control Theoretic Algorithm for Nons- 
tationary Uncertain Demands, 
W78-05706 6D 


Planning Methodology for Analysis and 
Management on Lake Eutrophication, 
W78-05715 5C 


Selecting Alternatives in Water Resources 
Planning and the Politics of Agendas, 
W78-05736 6B 


Alternative M t Strateg for Vir- 
ginia’s Coastal Wetlands: A Program of Study, 





W78-06086 6G 
ALUMINUM 

Effective Phosphorus Removal by Adding 

Alum to Septic Tank, 

W78-05849 5D 

Aluminum Manufacturer Removes Chromium. 

W78-06071 5D 
AMBIENT CONDITIONS 


Diurnal Temperature Distribution in Small 
Water Reservoirs (Phase II), 
W78-05818 2H 


AMBYSTOMA 
Acid Precipitation and Reproductive Success of 
Ambystoma Salamanders, 
W78-06145 5C 


AMERICAN 
The Resid’ 
ican Oyst 
Exposed t 
W78-061 58 


AMINO ACI 
A Micro- 
Determina 
Sludge, 
W78-0587! 


AMINOFEN 
The Fate 
Ecosysten 
W78-0616 


AMMONIA 
Treatmen 
monium 
ding Lime 
ing with | 
cinerating 
W78-0570 


A Micrc 
Determin 
Sludge, 

W78-0587 


Acute To 
gerling C 
W78-059: 


Experim¢ 
Activates 
and With 
W78-059 


AMMONIL 
Nitrifica 
Glatt, (Ir 
W78-060 


AMMONII 
Treatme 
monium 
ding Lin 
ing with 
cineratir 
W78-057 


A Mict 
Determi 
Sludge, 

W78-05§ 


AMMONI 
Uptake 
Ton by t 
and Le 
Japanes 
W78-06 


AMPHIBI 
Environ 
Region, 
of the L 
W78-05' 


ANAERO) 
Nutrien 
W78-06 


Recent 
cation: 
W78-06 


ANAERO 
Effects 
Sewage 











lation 
) Iso. 


5B 
m the 
Algal 
ris in 
ntinu- 


‘acili- 
Nons- 


6D 


ssical 
atural 


SA 


Their 
Rus- 


5C 


n the 


SC 
acili- 
Jons- 


6D 


and 


5c 


urces 


6B 


idy, 


iding 
5D 


um. 
5D 


small 


2H 


ss of 











AMERICAN OYSTERS 


The Residue Up Take and Histology of Amer- 
ican Oysters (Crassostrea Virginica Gmelin) 
Exposed to Dieldrin, 

W78-06158 5C 


AMINO ACIDS 


A Micro-Kjeldahl Technique for Nitrogen 
Determination in Water, Wastewater, and 
Sludge, 

W78-05878 SA 


AMINOFENITROTHION 


The Fate of Fenitrothion in an Aquatic 
Ecosystem, 
W78-06161 5C 


AMMONIA 


Treatment of Waste Water Containing Am- 
monium Sulphate and Organic Cpds.--By Ad- 
ding Lime to Ppte. Calcium Sulphate; Contact- 
ing with Hot Air to Remove Ammonia and In- 
cinerating Residuc. 

W78-05708 sD 


A Micro-Kjeldahl Technique for Nitrogen 
Determination in Water, Wastewater, and 
Sludge, 

W78-05878 SA 


Acute Toxicity of Un-Ionized Ammonia to Fin- 
gerling Coho Salmon, 
W78-05952 sc 


Experimental Evaluation of Oxygen and Air 
Activated Sludge Nitrification Systems With 
and Without pH Control, 

W78-05992 5D 


AMMONIUM 
Nitrification in Running Waters: Case Study 
Glatt, (In German), 
W78-06015 5B 


AMMONIUM COMPOUNDS 
Treatment of Waste Water Containing Am- 
monium Sulphate and Organic Cpds.--By Ad- 
ding Lime to Ppte. Calcium Sulphate; Contact- 
ing with Hot Air to Remove Ammonia and In- 
cinerating Residue. 
W78-05708 5D 


A Micro-Kjeldahl Technique for Nitrogen 
Determination in Water, Wastewater, and 
Sludge, 

W78-05878 SA 


AMMONIUM IONS 
Uptake of Dissolved Ammonium and Nitrate 
Ion by the Fry of Common Carp, Crucian Carp 
and Loach from Surrounding Water, (In 
Japanese), 
W78-06006 sy 


AMPHIBIANS 
Environmental Status of the Lake Michigan 
Region, Volume 16. Amphibians and Reptiles 
of the Lake Michigan Drainage Basin, 
W78-05976 5C 


ANAEROBIC CONDITIONS 
Nutrient Release from Anarobic Sediments, 
W78-06007 5C 


Recent Advances in Sewage Effluent Denitrifi- 
cation: Part II, 
W78-06061 5D 


ANAEROBIC DIGESTION 
Effects of Anacrobically Digested Municipal 
Sewage Sludge Application on Chemical Pro- 


SUBJECT INDEX 


perties of Selected Soils with Emphasis on Dis- 
tribution of Zinc and Cadmium Forms, 
W78-06173 5B 


ANAEROBIC MICROORGNISMS 


Biological Activity of Soddy-Podzolic Soils Un- 
flooded and Flooded by the Water of Mozhaisk 
Reservoir, (In Russian), 

W78-05827 2G 


ANALYTICAL TECHNIQUES 


Determination of Uniform and Granular 
Aquifer Characteristics by Linear Methods, 
W78-05775 2F 


Computation of the Soil Moisture Profile from 
Hydrometeorological Data, 
W78-05793 2G 


Ozone Oxidation of Organic Sequestering 
Agents in Watcr Prior to the Determination of 
Trace Metals by Anodic Stripping Voltam- 
metry, 

W78-05871 SA 


Determination of Chlorine Dioxide in Sewage 
Effluents, 
W78-05884 SA 


The Use and Integration of Ground and Sur- 
face Water Models in the 208 Planning Process, 


W78-05895 5B 
Utilization of Satellite Data for Inventorying 
Prairie Ponds and Lakes, 

W78-05979 2H 


A Proposed Modification to the Classical 
Method of Calculating Alkalinity of Natural 
Waters, 

W78-06019 SA 


Algal Assay Procedure Bottle Test. 
W78-06043 sc 


The Fluorometric Behavior of Pulping Waste 
Liquors, A Valuable Tool for Lignin and Pulp- 
ing Research, 

W78-06077 SA 


Optimization of Design and Operations of Ac- 
tivated Sludge Wastewater Treatment Systems, 
W78-06094 SD 


ANESTHETICS (FISH) 


Sodium Bicarbonate, An Inexpensive Fish 
Anesthetic for Field Use, 
W78-06143 By 


ANIMAL METABOLISM 


Sodium Bicarbonate, An Inexpensive Fish 
Anesthetic for Field Use, 
W78-06143 5C 


Sublethal Effects of Oil on Mollusc Species 
from the Baltic Sea, 
W78-06144 SC 


Physiological Indices of Stress in Mytilus Edu- 
lis, 
W78-06168 b 


Heavy Metals in the Burrowing Bivalve Scro- 
bicularia Plana from the Tamar Estuary in 
Relation to Environmental Levels, 

W78-06169 p33 


ANIMAL PHYSIOLOGY 


The Residue Up Take and Histology of Amer- 
ican Oysters (Crassostrea Virginica Gmelin) 
Exposed to Dicldrin, 

W78-06158 SC 





AQUATIC MICROORGANISMS 


Heavy Metals in the Burrowing Bivalve Scro- 
bicularia Plana from the Tamar Estuary in 
Relation to Environmental Levels, 

W78-06169 5C 


ANIMAL POPULATIONS 


Benthos of an Acid Lake, 
W78-06154 s¢ 


ANNABESSACOOK LAKE (ME) 


Paleogeochemistry and _ Interstitial Water 
Chemistry from Sediments of Five Maine 
Lakes, 

W78-06199 2H 


ANNUAL SUCCESSION 


Sources of Variability in the Benthic Macrofau- 
na off the South Northumberland Coast, 1971- 
1976, 

W78-06167 2L 


ANODES 


Electrolytic Flocculation Plant--Especially for 
Activated Sewage Sludge Processing. 
W78-05831 5D 


ANOXIA 


Mortality of Fish and Environmental Condi- 
tions in Lake Chad During a Period of Drought, 
(In French), 

W78-06037 2H 


APALACHICOLA RIVER (FL) 


Integrating Scientific Data into Environmental 


Planning and Impact Analysis, General 
Methodology and a Case Study, 
W78-06058 6G 


AQUARIA 


Cooling Discontinuous Waters with a Single 
Refrigeration Unit, 
W78-06146 5G 


AQUATIC ALGAE 


The White Amur as a Biological Control for 
Aquatic Weeds in Indiana, 
W78-05936 4A 


AQUATIC ANIMALS 


Relation of Sample Variations toPlate Orienta- 
tion in the Hester-Dendy Plate Sampler, 
W78-06147 7B 


AQUATIC INSECTS 


Relation of Sample Variations toPlate Orienta- 
tion in the Hester-Dendy Plate Sampler, 
W78-06147 7B 


Movement of Benthos During the Recoloniza- 
tion of Temporary Streams, 
W78-06159 SC 


Phototactic and Thermotactic Responses 
Facilitating Survival of Cloeon Dipterum 
(Ephemeroptera) Larvae Under Winter Anoxia, 
W78-06162 SC 


AQUATIC INVERTEBRATES 


Effects of Silt and Turbidity from Agricultural 
Drainage on Benthic Invertebrates in Streams 
in Western Minnesota, 

W78-06065 4D 


AQUATIC MACROPHYTES 


Distribution, Seasonality, and Biomass of 


Aquatic Macrophytes in Lake Opinicon 
(Eastern Ontario), 
W78-06088 2H 


AQUATIC MICROORGANISMS 


Determination of Biochemical-Oxygen-Demand 
Parameters, 
W78-06174 SA 








AQUATIC POPULATIONS 


AQUATIC POPULATIONS 
Sources of Variability in the Benthic Macrofau- 


na off the South Northumberland Coast, 1971- 
1976, 
W78-06167 2L 


AQUATIC WEED CONTROL 
Harvesting a Nuisance, 
W78-05745 4A 


The White Amur as a Biological Control for 
Aquatic Weeds in Indiana, 
W78-05936 4A 


Herbicide Report: Chemistry and Analysis, En- 
vironmental Effects, Agricultural and Other 
Applied Uses. 

W78-06133 SA 


AQUEOUS SOLUTIONS 
Packing and Angle of Repose of Naturally 
Sedimented Fine Silica Solids Immersed in 
Natural Aqucous Electrolytes, 
W78-06106 2J 


AQUICULTURE 
Survival of Steelhead Trout (Salmo Gairdneri) 
Eggs, Embryos, and Fry in Air-Supersaturated 
Water, 
W78-06153 5C 


AQUIFER CHARACTERISTICS 
Determination of Uniform and Granular 
Aquifer Characteristics by Linear Methods, 
W78-05775 2F 


Ground-Water Resources of Emmons County, 
North Dakota, 
W78-06179 4B 


AQUIFERS 
Determination of Uniform and Granular 
Aquifer Characteristics by Linear Methods, 
W78-05775 2F 


Identification of Distributed Parameters in 
Groundwater Basins, 
W78-06100 2F 


Land-Surface Subsidence in the Houston-Gal- 
veston Region, Texas, 


W78-06195 2F 
Hydrogeologic Effects of Subsidence, San 
Joaquin Valley, California, 

W78-06197 4B 


Land Subsidence Stopped by Artesian-Head 
Recovery, Santa Clara Valley, California, 
W78-06198 4B 


AQUITARDS 
Estimating Parameters of Compacting Fine- 
Grained Interbeds Within a Confined Aquifer 
System by a One-Dimensional Simulation of 
Field Observations, 


W78-06196 2F 
ARIZONA 
Supplemental Colorado River Water for a 


Developed Groundwater Agriculture: A 
Problem of Quantities, Qualities and Conjunc- 
tive Use, 

W78-05705 4B 


AROCLOR 1254 
Trout Hepatic Enzyme Activation of Aflatoxin 
BI in a Mutagen Assay System and the Inhibi- 
tory Effect of PCBs, 
W78-06160 5C 


SU-4 


SUBJECT INDEX 


AROCLORS 
A Modified Perchlorination Procedure for the 


Determination of Polychlorinated Biphenyls, 
W78-05939 SA 


ARTIFICIAL RECHARGE 
Chemical Aspects of Ground Water Recharge 
with Wastewaters, 
W78-06141 5B 


ASH 
Seasonal Measurements of Carbon, Nitrogen, 
Ash, Iron, Carbohydrates, and Pigments from 
Geographically Different Spartine Alterniflora 
Marshes in the Southeast, 
W78-06093 21 


ASIA 
Organic Matter in the Suspended Load of the 
Rivers and Irrigation Systems of Soviet Central 
Asia, 
W78-05799 5B 


ASPIRATION 
Turbine Aspiration for Oxygen Supplementa- 
tion, 
W78-06017 5G 


ATCHAFALAYA RIVER BASIN (LA) 


Hydrology and Water Quality of the 

Atchafalaya River Basin, 

W78-06184 4A 
ATLANTIC SALMON 


Deleterious Effects of Cyanide on Early Life 
Stages of Atlantic Salmon (Salmo Salar), 
W78-06163 5C 


ATRAZINE 
Transport of Atrazine and Simazine in Runoff 
from Conventional and No-Tillage Corn, 


W78-05782 5B 
ATTENUATION 

Flow Attenuation in Sewers, 

W78-05830 8B 
ATTITUDES 


Environment, Technology, and Future Genera- 
tions, 
W78-05941 6B 


AUBURN (ALA) 
Effluents from Catfish Ponds During Fish Har- 
vest, 
W78-05783 5A 


AVALANCHES 
Acoustic Emission and Mechanical Properties 
of Snow Related to Avalanche Release, 
W78-06129 2C 


AVOIDANCE BEHAVIOR 
The Behavioral Responses of Blacknose Dace, 
Rhinichthys Atratulus (Hermann), to Domestic 


Sewage Effluents and Their Toxic Con- 
stituents, 

W78-05804 5c 
BABINE LAKE (BRITISH COLUMBIA) 
Observations of Long Nonlinear Internal 
Waves ina Lake, 

W78-05771 2H 


BACTERIA 
Dynamics of the Bacterioplankton Population 
in the Uchinskoye Reservoir, (In Russian), 
W78-05729 sC 


New Approach to Bacterial Kinetics in Waste- 
water, 
W78-05894 a 





The Bacterial Pollution of the Coastal Water 
of the Province of Rome, (In Italian), 


W78-05948 5c 
Bacterial Contamination of Lake Powel 
Waters: An Assessment of the Problem, 

W78-05972 5B 


EDTA and DTPA: Their Effect on the Growth 
of Bacteria and Attempts to Isolate Bacteria 
Capable of Using Them as Carbon and 
Nitrogen Sources, 


W78-05995 5c 
Role of Autochthonous Bacteria in the 
Removal of Spilled Oil from Sediment, 

W78-06012 5G 


The Effect of Chemical Substances and Their 
Combinations on Water Microflora, (In Rus- 
sian), 

W78-06014 5c 


A Search for Cytopathogenic Viruses in Sur- 
face and Coastal Sea Water in the Province of 
Pisa (Italy), (In Italian), 

W78-06023 SB 


Bacterial Water Quality in Wilderness Areas, 
W78-06038 5B 


Pollution Indicators and Other Microorganisms 
in River Sediment, 
W78-06096 SA 


Relation of Water Temperature to Infections of 
Coho Salmon (Oncorhynchus Kisutch), Chin- 
ook Salmon (O. Tshawytscha), and Steelhead 
Trout (Salmo Gairdneri) with Aeromonas Sal- 
monicida and A. Hydrophila, 

W78-06172 5C 


BACTERIOPLANKTON 
Dynamics of the Bacterioplankton Population 


in the Uchinskoye Reservoir, (In Russian), 
W78-05729 S 


BALD EAGLES 
Organochlorine Residues in Potential Food 
Items of Marine Bald Eagles (Haliaeetus Leu- 
cocephalus), 1966 and 1974, 
W78-06164 SA 


BALTIC SEA 
Oil Pollution on the Polish Coast of the Baltic 
Sea, (In Polish), 
W78-05907 5C 


BALTIC SEA BASIN 
Peracarida from Lake Dusya (Baltic Sea Basin) 
(In Russian), 
W78-05737 5C 


BARATARIA BAY (LA) 
Productivity and Nutrient Export Studies in a 
Cypress Swamp and Lake System in Louisiana, 


W78-06054 5C 
BARLEY 

Uptake by Barley of Water Table- or Surface- 

Applied Cadmium, 

W78-06111 5B 


BARNSTABLE HARBOR (MASS) 
Seasonal Changes in the Community Structure 
of the Macrobenthos Inhabiting the Intertidal 
Sand and Mud Flats of Barnstable Harbor, 
Massachusetts, 
W78-05967 2L 








BASELINE S' 
Coastal W: 
port for the 
W78-05911 


Characteris 
Discharges 
W78-05912 


Metals in 
Discharges 
W78-05913 


Halogenate 
Knowns ar 
W78-05914 


In Situ Me 
W78-05915 


Coastal Cu 
W78-05916 


Pollutants 
W78-05917 


Precision 
surements 
W78-05915 


Satellite Ir 
W78-0591' 


Chlorinate 
W78-0592( 


Metals in 
W78-0592 


Metals in 
Areas, 
W78-0592 


A Safe L 
Marine P¢ 
W78-0592 


Effects | 
Urchin E: 
W78-0592 


Toxicity 
Urchin E: 
W78-0592 


Marine B 
W78-0597 


Animals 
tion, 
W78-0597 


Histolog) 
W78-059: 


Fin Eros 
Angeles : 
W78-059: 


Fin Rege 
W78-059 


Environt 
Region, 

Michigar 
W78-059 


Environt 
Region, 

Michigat 
W78-059 





V aters 


-owell 








Baltic 


5C 


Basin) 


SC 


ucture 
ertidal 
arbor, 


2L 








BASELINE STUDIES 
Coastal Water Research Project. Annual Re- 
port for the Year Ended 30 June 1977. 


W78-05911 5B 
Characteristics of Municipal Wastewater 
Discharges, 1976, 

W78-05912 SB 
Metals in Power Plant Cooling Water 
Discharges, 

W78-05913 5B 


Halogenated Hydrocarbons in Wastewaters: 
Knowns and Unknowns, 
W78-065914 5B 


In Situ Measurements of Initial Dilution, 
W78-05915 5B 


Coastal Currents, 
W78-05916 5B 


Pollutants in Sediments Off Palos Verdes, 
W78-05917 5B 


Precision of Chlorinated Hydrocarbon Mea- 
surements, 
W78-05918 SA 


Satellite Imagery Studies, 
W78-05919 5B 


Chlorinated Benzenes in Palos Verdes Flatfish, 
W78-05920 5C 


Metals in Seafoods Near Outfalls, 
W78-05921 5C 


Metals in Mussels from Harbors and Outfall 
Areas, 
W78-05922 5B 


A Safe Level of Hexavalent Chromium for a 
Marine Polychaete, 
W78-05923 5C 


Effects of Hexavalent Chromium on Sea 
Urchin Embryos and Brittle Stars, 
W78-05924 5C 


Toxicity of a Chlorinated Benzene to Sea 
Urchin Embryos, 
W78-05925 5C 


Marine Bird Deaths at Los Angeles Zoo, 
W78-05926 5C 


Animals that are Indicators of Marine Pollu- 
tion, 


W78-05927 se 


Histology of Liver Tissue From Dover Sole, 
W78-05928 5C 


Fin Erosion Disease and Liver Chemistry: Los 
Angeles and Seattle, 
W78-05929 5C 


Fin Regeneration in Dover Sole, 
W78-05930 9g 


Environmental Status of the Lake Michigan 
Region, Volume 4. Phytoplankton of Lake 
Michigan, 

W78-05973 5C 


Environmental Status of the Lake Michigan 


Region, Volume 6. Zoobenthos of Lake 
Michigan, 
W78-05974 s¢ 


SUBJECT INDEX 


Environmental Status of the Lake Michigan 
Region, Volume 14. Birds of the Lake Michigan 
Drainage Basin, 

W78-05975 5C 


BASIC DATA COLLECTIONS 
Seasonal Abundance and Spatial Distribution 
of Lake Michigan Macrobenthos, 1964-67, 
W78-06046 5C 


BAYESIAN DECISION ANALYSIS 
Planning Methodology for Analysis and 
Management on Lake Eutrophication, 
W78-05715 xc 


BAYOUS 
Productivity and Nutrient Export Studies in a 


Cypress Swamp and Lake System in Louisiana, 
W78-06054 5C 


BENEFICIAL USE 
Harvesting a Nuisance, 
W78-05745 4A 


Ocean Dumping: Philadelphia's Story. 
W78-06021 SE 


BENTHIC FAUNA 
Environmental Status of the Lake Michigan 


Region, Volume 6. Zoobenthos of Lake 
Michigan, 
W78-05974 5c 


The Intertidal Sediment Habitats of the Lower 
Medway Estuary, Kent, 
W78-06002 5C 


Seasonal Abundance and Spatial Distribution 
of Lake Michigan Macrobenthos, 1964-67, 
W78-06046 5C 


Analysis of Operation ‘Deep Six’ Benthic In- 
vertebrates. 
W78-06052 s© 


Sources of Variability in the Benthic Macrofau- 
na off the South Northumberland Coast, 1971- 
1976, 


W78-06167 2L 
BENTHOS 

Environmental Status of the Lake Michigan 

Region, Volume 6. Zoobenthos of Lake 

Michigan, 

W78-05974 5C 


Ecological Studies in the Western Sacramento- 
San Joaquin Delta During a Dry Year, 
W78-06042 y 5 


Effects of Silt and Turbidity from Agricultural 
Drainage on Benthic Invertebrates in Streams 
in Western Minnesota, 

W78-06065 4D 


Comparative Chemistry of a Cooling Reservoir 
and its Water Source, 
W78-06114 5B 


Benthos of an Acid Lake, 
W78-06154 5C 


Movement of Benthos During the Recoloniza- 
tion of Temporary Streams, 
W78-06159 5C 


Phototactic and Thermotactic Responses 
Facilitating Survival of Cloeon Dipterum 
(Ephemeroptcra) Larvae Under Winter Anoxia, 
W78-06162 5C 


BIOCONTROL 


BIBLIOGRAPHIES 


Great Lakes Fish Egg and Larvae Identifica- 
tion: Proceedings of a Workshop, April 19-21, 
1976, Ann Arbor, Michigan. 

W78-05753 2H 


Current Level of Taxonomic Information on 
Great Lakes Fish Eggs and Larvae, 
W78-05754 2H 


BICARBONATES 


Sodium Bicarbonate, An Inexpensive Fish 
Anesthetic for Field Use, 


W78-06143 -/-_ 
BIOASSAY 
Salmonella and _ Bacterial Indicators in 


Ozonated and Chlorine Dioxide-Disinfected Ef- 
fluent, 
W78-05890 SA 


Algal Assay Procedure Bottle Test. 
W78-06043 5C 


Effects of Temperature on Aquatic Organism 
Sensitivity to Selected Chemicals, 
W78-06063 se 


The Acute and Chronic Effects of Cadmium on 
the Estuarine Mysid Mysidopsis Bahia, 
W78-06152 5C 


Deleterious Effects of Cyanide on Early Life 
Stages of Atlantic Salmon (Salmo Salar), 
W78-06163 x. 


BIOCHEMICAL OXYGEN DEMAND 


Performance of the Activated Sludge Plant, 
W78-05844 5D 


Aerobic Sludge Digestion at Cold Tempera- 
tures, 


W78-05846 5D 
Effective Phosphorus Removal by Adding 
Alum to Septic Tank, 

W78-05849 5D 


Sewage Plant Shows Off Fancy Formwork. 
W78-05850 5D 


Influence of Temperature on the Performance 
of Septic Tank Systems, 
W78-05852 5D 


Filter Towers and Distributors for Llandyrnog 
Sewage Treatment Works. 
W78-05866 5D 


Parameter Estimation for the First-Order BOD 
Equation Using Nonlinear Techniques, 
W78-05873 5D 


New Approach to Bacterial Kinetics in Waste- 
water, 
W78-05894 5C 


Discharge of Nitrogen, Phosphorus and Or- 
ganic Matter into the Gulf ofBothnia, 
W78-05905 5B 


Studies on the Characteristics and Disposal 


Problems of Industrial Effluents with 
Reference to ISI Standards: (Part II), 
W78-06132 5G 


Determination of Biochemical-Oxygen-Demand 
Parameters, 
W78-06174 SA 


BIOCONTROL 


The White Amur as a Biological Control for 
Aquatic Weeds in Indiana, 
W78-05936 4A 


SU-5 








BIODEGRADATION 


BIODEGRADATION 
The Development of Heterotrophic Bacteria in 
Circulating Water Systems, (In Russian), 


W78-05893 5C 


EDTA and DTPA: Their Effect on the Growth 
of Bacteria and Attempts to Isolate Bacteria 
Capable of Using Them as Carbon and 
Nitrogen Sources, 


W78-05995 5C 
Role of Autochthonous Bacteria in the 
Removal of Spilled Oil from Sediment, 

W78-06012 5G 


BIOINDICATORS 

The Use of Faecal Bacteria as a Tracer for 

Sewage Sludge Disposal in the Sea, 

W78-05876 5B 
Salmonella and Bacterial Indicators in 
Ozonated and Chlorine Dioxide-Disinfected Ef- 
fluent, 
W78-05890 SA 
The Problem of Pollution in the Montpellier Re- 
gion, (In French), 
W78-05906 5B 
Animals that are Indicators of Marine Pollu- 
tion, 
W78-05927 5C 
Effects of Pollutants on Natality of Musculium 
Securis (Bivalvia: Pisidiidae), 
W78-05956 - 


Environmental Status of the Lake Michigan 


Region, Volume 6. Zoobenthos of Lake 
Michigan, 
W78-05974 5C 


Wetland Mapping in New Jersey and New 
York, 
W78-06092 7C 
Pollution Indicators and Other Microorganisms 
in River Sediment, 
W78-06096 SA 
BIOLOGICAL TREATMENT 

Biological Treatment of Spent Vegetable Tan- 

nins with Fungal Dominant System, 

W78-05807 5D 
Aerobic Biological Purification of Polluted Ef- 
fluent--By Dissolving Oxygen at Progressively 
Increasing Liquid Pressure. 


W78-05839 5D 
Treatment of Thermally-Conditioned Sludge 
Liquors, 

W78-05857 5D 
Hyacinths for Wastewater Treatment, 
W78-05858 5D 


Hygienic Assessment of Biological Fish Ponds 


Used for Purification of Sewage From 
Livestock Farms, (In Russian), 
W78-06032 5D 


BIOLOGICAL WEED CONTROL 
The White Amur as a Biological Control for 
Aquatic Weeds in Indiana, 
W78-05936 4A 
BIOMASS 
New Approach to Bacterial Kinetics in Waste- 
water, 


W78-05894 5C 


SU-6 


SUBJECT INDEX 


Production of Chironomus, Procladius, and 
Chaoborus at Different Levels of Phytoplank- 
ton Biomass in Lake Memphremagog, Quebec- 
Vermont, 


W78-05968 5C 
Distribution, Seasonality, and Biomass of 
Aquatic Macrophytes in Lake Opinicon 
(Eastern Ontario), 

W78-06088 2H 


The Effect of Temperature on the Distribution 
and Biomass of Mytilus Edulis in the Alamitos 
Bay Area, 


W78-06166 SC 


BIRDS 


Oil Pollution on the Polish Coast of the Baltic 
Sea, (In Polish), 
W78-05907 5C 
Environmental Status of the Lake Michigan 
Region, Volume 14. Birds of the Lake Michigan 
Drainage Basin, 
W78-05975 5C 
BITYUG RIVER (USSR) 

The Migration of 238U, 226Ra, 232Th and 40K 

into Floodplain Soils of Superaquatic Land- 

scapes of the Bityug River, (In Russian), 

W78-05822 5B 
BIVALVES 

Sublethal Effects of Oil on Mollusc Species 

from the Baltic Sea, 

W78-06144 sC 
BLEACHING WASTES 

A Bleach System for Color Positive and Nega- 


tive Film that Reduces Waste Treatment 
Requirements, 
W78-06066 5D 


Color Removal from Softwood Kraft Pulp 
Bleach Plant Effluent by Polyamines, 


W78-06076 5D 


BOGS 
Study of the Physical Characteristics of the Ac- 
tive Horizon of Undrained Bogs (Issledovanie 


Fizicheskikh Kharakteristik Deyatelnogo 

Gorizonta Neosushennykh Bolot), 

W78-05760 21 
BOGUE SOUND (NC) 


Propagation and Use of Spartina Alterniflora 
for Shoreline Erosion Abatement, 
W78-05751 4A 
BOOTHBAY HARBOR (MAINE) 

Effects of Climatic Cycles on the Relative 

Abundance and Availability of Commercial 

Marine and Estuarine Species, 

W78-05957 2L 
BOSTON (MASS) 

An Evaluation of Alternative Sludge Technolo- 

gies: A Surrogate Worth Tradeoff Approach, 

W78-05707 SE 
BOTTLE TEST 

Algal Assay Procedure Bottle Test. 

W78-06043 SC 
BOTTOM SEDIMENTS 

Histology of Liver Tissue From Dover Sole, 

W78-05928 5C 
Organic Matter Distribution Characteristics in 
the Shoal Sediments of the Selenga Delta in 
Lake Baikal, (In Russian), 


W78-06034 5B 














BOUSSINESQ COEFFICIENT CALCIUM 
Dependence of the Coriolis and Boussiney Effects of 
Coefficients on the Slope of a Mounts D3 on Gre 
Stream, Content of 
W78-05797 2) W78-05964 
BREAKWATERS CALCIUM C 
A Laboratory Study of the Stability of Sané. Recovery 
Filled Nylon Bag Breakwater Structures, Water Tre: 
W78-06121 W78-05990 
BROOK TROUT CALIFORNI 
Determination of Physical and Hydraulk Characteri 
Preferences of Brown and Brook Trout in th Discharge: 
Selection of Spawning Locations, W78-0591 
W78-05802 al 
eR Enginecrit 
Effects of Stream Channelization on Fish as they At 
Populations in the Buena Vista Marsh, Portag W78-0603 
County, Wisconsin, 

W78-06090 x Bacterial 
: 3 W78-0603 

Maintenance of a Trout Fishery by Aeration it 
a Eutrophic Lake, Proceedir 
W78-06171 3G’ ference o 
W78-0603 

BROWN TROUT 
Determination of Physical and Hydraulk Directory 
Preferences of Brown and Brook Trout in the Research 
Selection of Spawning Locations, | W78-060- 
W78-05802 a 

Ecologic: 
Maintenance of a Trout Fishery by Aeration in San Joaq 
a Eutrophic Lake, W78-060 
W78-06171 $0 | 

Highway 

BRUNSWICK COUNTY (VA) Appendi 
Generating Rainfall Excess Based on Readily Ozone, | 
Determinable Soil and Landuse Characteristics, W78-061 
W78-05945 

The Eff 

BUBBLES and Bio 
Activated Sludge Effluent Treatment--With} — Bay Arc 
Ejector Aerating/Effluent Circulating System | W78-06! 
in a Treatment Trench. 

W78-05838 SD Sedimer 
Luis Ot 

BUENA VISTA MARSH (WIS) W78-06 
Effects of Stream Channelization on Fish 
Populations in the Buena Vista Marsh, Portage Estimat 
County, Wisconsin, Grainec 
W78-06090 sc System 

Field O 

BUSSERON CREEK WATERSHED (IND) ; W78-06 
A Water-Quality Assessment of the Busseton 
Creek Watershed, Sullivan, Vigo, Greene, amd Hydrog 
Clay Counties, Indiana, Joaquit 
W78-06191 58 W78-0¢ 

BYPRODUCTS Land 
Spray Drying Techniques for By-Product Recov 
Recovery, W78-0 
W78-06068 $D 

CALIFO 
CADMIUM | (CA) 
Uptake by Barley of Water Table- or Surfact- Optim 
Applied Cadmium, W78-0 
W78-06111 $8 
CANAD 
Metal Toxicity to Embryos and Larvae of Obser 
Seven Freshwater Fish Species - I. Cadmium, Wave 
W78-06151 Ww78-( 
The Acute and Chronic Effects of Cadmium of Pollut 
the Estuarine Mysid Mysidopsis Bahia, Ww78-( 
W78-06152 $C 
Hydr 
Effects of Anaerobically Digested Municipal Nortl 
Sewage’ Sludge Application on Chemical Pto- W738- 
perties of Selected Soils with Emphasis on Dis: 
tribution of Zinc and Cadmium Forms, Prodi 
W78-06173 $B Chao 

















ussiney 
fountaiy 
a) 


of Sand. 








Surfact- 
$8 
rvae of 
nium, 
$ 
nium of 


$C 
unicipal 
cal Pfo- 
on Dis: 


3B 








CALCIUM 
Effects of Dietary Addition of Vitamins C and 
D3 on Growth and Calcium and Phosphorus 
Content of Pond-Cultured Channel Catfish, 

W78-05964 5C 


CALCIUM CARBONATE 
Recovery of Lime and Magnesium in Potable 
Water Treatment, 
W78-05990 5F 


CALIFORNIA 

Characteristics of Municipal Wastewater 
Discharges, 1976, 

W78-05912 5B 


Engineering and Pedological Properties of Soils 
as they Affect Soil Erodibility, 
W78-06036 2G 


Bacterial Water Quality in Wilderness Areas, 
W78-06038 5B 


Proceedings of the Eleventh Biennial Con- 
ference on Ground Water. 
W78-06039 4B 


Directory of Water Resources Expertise, Water 
Research Faculty and Staff Scientists. 
W78-06041 9A 


Ecological Studies in the Western Sacramento- 
San Joaquin Delta During a Dry Year, 
W78-06042 2L 


Highway Operation and Plant Damage-Data 
Appendix (Soil Chemistry, Salt Application, 
Ozone, Precipitation), 

W78-06131 4C 


The Effect of Temperature on the Distribution 
and Biomass of Mytilus Edulis in the Alamitos 
Bay Area, 

W78-06166 sC 


Sedimentation in Santa Margarita Lake, San 
Luis Obispo County, California, 
W78-96182 2J 


Estimating Parameters of Compacting Fine- 
Grained Interbeds Within a Confined Aquifer 
System by a One-Dimensional Simulation of 
Field Observations, 

W78-06196 2F 


Hydrogeologic Effects of Subsidence, San 
Joaquin Valley, California, 
W78-06197 4B 


Land Subsidence Stopped by Artesian-Head 
Recovery, Santa Clara Valley, California, 
W78-06198 4B 


CALIFORNIA CENTRAL VALLEY PROJECT 
(CA) 
Optimal State Analysis of Reservoirs, 
W78-05817 4A 


CANADA 

Observations of Long Nonlinear Internal 
Waves in a Lake, 

W78-05771 2H 


Pollution Control Plant Statistics. 
W78-05909 5G 


Hydrogeology of the Lake Metigoshe Basin 
North Dakota and Manitoba, 
W78-05933 5B 


Production of Chironomus, Procladius, and 
Chaoborus at Different Levels of Phytoplank- 





SUBJECT INDEX 








ton Bi in Lake Memphremagog, Quebec- 
Vermont, 
W78-05968 SC 


Distribution, Seasonality, and Biomass of 
Aquatic Macrophytes in Lake Opinicon 
(Eastern Ontario), 

W78-06088 2H 


CANALS 


Distribution of Viral and Bacterial Pathogens in 
a Coastal Canal Community, 
W78-05880 5B 


CAPACITY EXPANSION 


A Water Quality Planning Model with Multiple 
Time, Pollutant, and Source Capabilities, 
W78-05702 5B 


Capacity Expansion for Water Resource Facili- 
ties: A Control Theoretic Algorithm for Nons- 
tationary Uncertain Demands, 

W78-05706 6D 


CAPITAL COSTS 


The Cost of Removing Chloroform and Other 
Trihalomethanes from Drinking Water Sup- 
plies, 

W78-05988 SF 


CAPITAL USE 


Are Natural Resources Capital Using A 
Microanalytic Approach, 
W78-05732 6C 


CARBOHYDRATES 


Recovery of Yeast from Confectionery Ef- 
fluent, 
W78-06070 5D 


Seasonal Measurements of Carbon, Nitrogen, 
Ash, Iron, Carbohydrates, and Pigments from 
Geographically Different Spartine Alterniflora 
Marshes in the Southeast, 

W78-06093 21 


CARBON 


Computer Modelling of Groundwater 13C and 
14C Isotope Compositions, 
W78-05767 2F 


Seasonal Measurements of Carbon, Nitrogen, 
Ash, Iron, Carbohydrates, and Pigments from 
Geographically Different Spartine Alterniflora 
Marshes in the Southeast, 

W78-06093 21 


CARBON DIOXIDE 
Sodium Bicarbonate, An Inexpensive Fish 
Anesthetic for Field Use, 
W78-06143 5C 


CARBOPHOS 

The Toxicity of Carbophos for Some 
Hydrobionts, (In Russian), 

W78-05711 5C 


CARP 
Uptake of Dissolved Ammonium and Nitrate 
Ion by the Fry of Common Carp, Crucian Carp 
and Loach from Surrounding Water, (In 
Japanese), 
W78-06006 5C 


CARP EGGS 
Effect of Dissolved Oxygen on the Survival 
and Hatching of Eggs of Scale Carp, 
W78-05953 5C 


CATFISHES 
Effluents from Catfish Ponds During Fish Har- 
vest, 
W78-05783 5A 







CHELATION 


CATHODES 


Electrolytic Flocculation Plant--Especially for 
Activated Sewage Sludge Processing. 
W78-05831 5D 


CEDAR CITY DRAINAGE BASIN (UTAH) 
Selected Hydrologic Data, Parowan Valley and 
Cedar City Valley Drainage Basins, Iron Coun- 
ty, Utah, 

W78-06180 7C 


CEMENTS 
Disposal of Waste-Oils and PCB’S in Cement 
Kilns, 
W78-06074 SE 


CERIUM-144 
Effects of Temperature Factors in the Accumu- 
lation of Radioactive Nuclides in Fish, (In Rus- 
sian), 
W78-05891 s 


CESIUM 
Fallout Cesium-137 in Cultivated and Noncul- 
tivated North Central United States 
Watersheds, 
W78-05779 5B 


CESIUM-137 
Effects of Temperature Factors in the Accumu- 
lation of Radioactive Nuclides in Fish, (In Rus- 
sian), 
W78-05891 sc 


CESSPOOLS 
Treating Waste Water, Especially from Cess 
Pits, with Flocculants--Then Gravity Filtration 
Through Textile to Reduce Solids and BOD. 
W78-05834 5D 


CHANNEL CATFISH 
Effects of Dietary Addition of Vitamins C and 
D3 on Growth and Calcium and Phosphorus 
Content of Pond-Cultured Channel Catfish, 


W78-05964 5C 
CHANNEL FLOW 

Flow Attenuation in Sewers, 

W78-05830 8B 


A Technique for Determining Depths for T- 
Year Discharges in Rigid-Boundary Channels, 
W78-06189 4A 


CHANNEL MORPHOLOGY 
Characteristics of Some Regularizing 
Procedures for Determining the Morphometric 
Characteristics of a River Channel, 
W78-05798 2E 


CHANNELING 
Observation on Productivity of Swamp Streams 
in Eastern North Carolina, 
W78-06056 sc 


Effects of Stream Channelization on Fish 
Populations in the Buena Vista Marsh, Portage 
County, Wisconsin, 

W78-06090 5C 


CHANNELS 
Seepage fium a Trapezoidal and a Rectangular 
Channel Using Variational Inequalities, 
W78-06098 4B 


Bed Conduction Computation for Thermal 
Models, 
W78-06185 8B 


CHELATION 
EDTA and DTPA: Their Effect on the Growth 
of Bacteria and Attempts to Isolate Bacteria 


SU-7 








CHELATION 


Capable of Using Them as Carbon and 
Nitrogen Sources, 


W78-05995 Cc 
CHEMICAL ANALYSIS 

Chemical Systems Monroe Reservoir, Indiana, 

W78-05305 2H 

The Collection of Precipitation for Chemical 

Analysis, 

W78-06112 2K 


Herbicide Report: Chemistry and Analysis, En- 
vironmental Effects, Agricultural and Other 
Applied Uses. 

W78-06133 5A 


CHEMICAL COMPOUNDS 


The Effect of Chemical Substances and Their 
Combinations on Water Microflora, (In Rus- 
sian), 

W78-06014 5C 


CHEMICAL DEGRADATION 


Nature and Treatability of Dyeing Waste- 
waters, 
W78-06080 5D 


CHEMICAL INDUSTRY 


Disposal of Industrial Effluent Contg. Salts and 
Organic Matter Arising Partic. From Mfg. 
Weedkiller and Insecticides. 

W78-05885 5D 


Heat Recovering Incineration of Organic Emis- 
sions Saves $970/000/Yr in Fuel Costs, 
W78-06072 SE 


CHEMICAL OXYGEN DEMAND 


Chlorine and Acid Conditioning of Sludge, 
W78-05847 SD 


Factors Affecting Effluent Quality from Fill- 
and-Draw Activated Sludge Reactors, 
W78-05875 5D 


Conservation of Samples of Waste Water by 
Cooling (Konservierung von Abwasserproben 
durch Kuehlung), 

W78-05882 SA 


Nitrogen Cycles in a Polluted Sea Area, 
W78-06004 SC 


CHEMICAL PRECIPITATION 


Chemical Interaction in Partical Separation, 
W78-05865 5D 


Trace Metal Distributions Among the Humic 
Acid, the Fulvic Acid, and Precipitable Frac- 
tions Extracted with NaOH from Sewage 
Sludges, 

W78-05888 SA 


Nutrient Content and Precipitation Over Iowa, 
W78-06020 SA 


Protein Recovery from Waste Effluents of 
Potato Processing Plants, 
W78-06069 5D 


Aluminum Manufacturer Removes Chromium. 
W78-0607 | 5D 


Sodium Bicarbonate Helps Metal Plant Mect 
Federal Standards, 


W78-06073 5D 
Acid Precipitation and Reproductive Success of 
Ambystoma Salamanders, 

W78-06145 5c 


SU-8 


SUBJECT INDEX 


CHEMICAL REACTIONS 
I. Dynamics of Mercury in Lake Sediments. II. 
Studies on Organic Phosphorus in Soils Ir- 
rigated with Municipal Wastewaters, 
W78-06137 SC 


CHEMICAL WASTES 
Toxic Waste Dumping Incident Demonstrates 
Surveillance Needs. 
W78-05825 5G 


Heat Recovering Incineration of Organic Emis- 
sions Saves $970/000/Yr in Fuel Costs, 


W78-06072 5E 
CHEMICALS 

Canning Group Expansions. 

W78-05908 5D 


Effects of Temperature on Aquatic Organism 
Sensitivity to Selected Chemicals, 
W78-06063 5C 


CHEMISTRY OF PRECIPITATION 
Hydrogen Ion Speciation in the Acid Precipita- 
tion of the Northeastern United States, 
W78-06025 SA 


Hydrogen Input to the Hubbard Brook Experi- 
mental Forest, New Hampshire, During Last 
Decade, 

W78-06026 5A 


The Chemical Composition of Atmospheric 
Precipitation from Selected Stations in 
Michigan, 

W78-06027 SA 


The Collection of Precipitation for Chemical 
Analysis, 
W78-06112 2K 


Seasonal Trends of NH4(+) and NO3(-) 
Nitrogen Isotope Composition in Rain Col- 
lected at Julich, Germany, 

W78-06113 SA 


CHERMOZEM 
The Migration of 238U, 226Ra, 232Th and 40K 
into Floodplain Soils of Superaquatic Land- 
scapes of the Bityug River, (In Russian), 
W78-05822 5B 


CHESAPEAKE BAY 
Phytoplankton Growth, Dissipation and Suc- 


cession in Estuarine Environments, 
W78-06047 x 


CHINOOK SALMON 
Relation of Water Temperature to Infections of 
Coho Salmon (Oncorhynchus Kisutch), Chin- 
ook Salmon (O. Tshawytscha), and Steelhead 
Trout (Salmo Gairdneri) with Aeromonas Sal- 
monicida and A. Hydrophila, 


W78-06172 5C 
CHIRONOMIDS 

Benthos of an Acid Lake, 

W78-06154 5C 
CHLORAMINES 


The Behavioral Responses of Blacknose Dace, 
Rhinichthys Atratulus (Hermann), to Domestic 
Sewage Effluents and Their Toxic Con- 
stituents, 

W78-05804 5C 


CHLORDANE 
Chlordane Contamination of a Municipal Water 
System, 
W78-05963 SC 


CHLORELLA 


CHLORINATED HYDROCARBON PESTICIDE 


CHLORINATED HYDROCARBON PESTICIDES 


CHLORINATED SEWAGE EFFLUENTS 


CHLORINATION 


CHLORINE 


W78-05804 SC 

Chlorine and Acid Conditioning of Sludge, 

W78-05847 sD 
CHLORINE DIOXIDE 


CHLOROFORM 


CHLOROPHYLL 





Studies on the Purification of Wastes from th 
Nitrogen Fertilizer Industry by Intensive Alg 
Cultures. IV. Growth of Chlorella Vulgaris in 
Wastes with High Nitrogen Content in Continu. 
ous and Intermittent Light, 

W78-05997 5D 


The Residue Up Take and Histology of Amer. 
ican Oysters (Crassostrea Virginica Gmelin) 
Exposed to Dieldrin, 

W78-06158 5C 


Organochlorine Residues in New Jersey Osprey 


Eggs, 
W78-06150 SA 


Organochlorine Residues in Potential Food 
Items of Marine Bald Eagles (Haliaeetus Leu- 
cocephalus), 1966 and 1974, 

W78-06164 SA 


The Behavioral Responses of Blacknose Dace, 
Rhinichthys Atratulus (Hermann), to Domestic 
Sewage Effluents and Their Toxic Con- 
stituents, 

W78-05804 $C 


Chlorine and Acid Conditioning of Sludge, 
W78-05847 sD 


From Wastewater to Resource in St. Peter- 
sburg, Florida, 
W78-05851 5D 


Chlorination and Ozonation in Water and 
Wastewater Treatment, 
W78-05867 SF 


Determination of Chlorine Dioxide in Sewage 
Effluents, 
W78-05884 SA 


Salmonella and Bacterial Indicators in 
Ozonated and Chlorine Dioxide-Disinfected Ef- 
fluent, 

W78-05890 5A 


The Cost of Removing Chloroform and Other 
Trihalomethanes from Drinking Water Sup- 
plies, 
W78-05988 SF 


The Behavioral Responses of Blacknose Dace, 
Rhinichthys Atratulus (Hermann), to Domestic 
Sewage Effluents and Their Toxic Con- 
stituents, 


The Cost of Removing Chloroform and Other 
Trihalomethanes from Drinking Water Sup- 
plies, 
W78-05988 SF 


The Cost of Removing Chloroform and Other 
Trihalomethanes from Drinking Water Sup- 
plies, 
W78-05988 SF 


Physical and Chemical Limnology and 
Chlorophyll-a Contents in the Phytoplankton of 


a Mountain 
(In Italian), 
W78-05820 


Inhibitory 
Dinoflagell 
W78-06157 


CHROMATC 
Separate 

Methacryli 
matograph 
W78-060259 


CHROMIUM 
A Safe Li 


Marine Po 
W78-0592: 


Effects ¢ 
Urchin Er 
W78-0592. 


Aluminun 
W78-0607 


CIRCULAT 
The Arre: 
W78-0611 


Aeration/ 
Check, 
W78-0614 


CITIES 
The Env 
cinerator 
W78-057: 


Final Re 
tion Res 
Modifica 
W78-061 


CLADOCE 
Effects 
Heleoplz 
W78-059 


CLAIR EN 
Optimal 
W78-058 


CLASSIFI 
Mosquit 
W78-057 


Seasona 
of the | 
Sand at 
Massacl 
W78-05' 


CLEANIN 
Sanitary 
Problen 
W78-05: 


CLIMATI 
Use of 
Days fe 
W78-05 


CLIMAT' 
Estimat 
Climati 
W78-05 


Use of 
Days fe 
W78-05 











om the 


Janis in 
ontinu- 


CIDE 
Amer. 
smelin) 


CIDES 
Osprey 


5A 


Food 
is Leu- 


SA 
- Dace 


ymestic 
Con- 


5D 
Peter. 
5D 

r and 
SF 
jewage 
SA 


rs in 
ed Ef. 


SA 


Other 
' Sup- 


SF 
Dace, 


mestic 
Con- 


Other 
- Sup- 


5F 
Other 
Sup- 


SF 


and 
ton of 





a Mountain Lake Lake Santo Parmense, Italy, 
(In Italian), 
W78-05820 5C 


Inhibitory Effects of Copper on Marine 
Dinoflagellates, 
W78-06157 5C 


CHROMATOGRAPHY 
Separate Determination of Acrylic and 
Methacrylic Acids in Water Using Paper Chro- 
matography, (In Russian), 
W78-06029 SA 


CHROMIUM 
A Safe Level of Hexavalent Chromium for a 


Marine Polychaete, 
W78-05923 SC 


Effects of Hexavalent Chromium on Seca 
Urchin Embryos and Brittle Stars, 


W78-05924 5C 

Aluminum Manufacturer Removes Chromium. 

W78-06071 5D 
CIRCULATION 

The Arrested Topographic Wave, 

W78-06117 2H 


Aeration/Circulation Keeps Algal Blooms in 
Check, 
W78-06140 5G 


CITIES 
The Environmental Costs of Landfills and In- 
cinerators, 
W78-05738 5E 


Final Report to the National Science Founda- 
tion Research Applied Directorate Weather 
Modification Association, 

W78-06130 3B 


CLADOCERA 

Effects of Submerged Macrophytes on 
Heleoplanktonic Cladocera, 

W78-05980 $C 


CLAIR ENGLE RESERVOIR (CA) 
Optimal State Analysis of Reservoirs, 


W78-05817 4A 
CLASSIFICATION 

Mosquitoes of Middle America, 

W78-05743 4A 


Seasonal Changes in the Community Structure 
of the Macrobenthos Inhabiting the Intertidal 
Sand and Mud Flats of Barnstable Harbor, 
Massachusetts, 

W78-05967 2L 


CLEANING 
Sanitary District Solves Sludge Removal 
Problem. 
W78-05862 5G 


CLIMATIC DATA 
Use of Climatic Data in Estimating Storage 
Days for Soils Treatment Systems, 
W78-05993 SE 


CLIMATOLOGY 
Estimates of Low Flows Using Watershed and 
Climatic Parameters, 
W78-05944 2E 


Use of Climatic Data in Estimating Storage 
Days for Soils Treatment Systems, 
W78-05993 SE 


SUBJECT INDEX 


COAGULATION 
Purification and Clarification of Sewage--Using 
a Finely Divided Coagulation-Adsorption 
Material Having a Thin Hydroxylated Surface. 
W78-05832 sD 


Chemical Interaction in Partical Separation, 
W78-05865 5D 


Water Recycling Flow Scheme for Tomato 
Processing Plant Controls Soil Accumulations, 
W78-06067 5 


COAL MINE WASTES 
Resources Allocation to Optimize Mining Pollu- 
tion Control, 
W78-06138 5G 


COASTAL MARSHES 
Coastal Wetlands: The Present and Future Role 
of Remote Sensing, 
W78-06188 7B 


COASTAL WETLANDS (VA) 
Alternative Management Strategies for Vir- 
ginia’s Coastal Wetlands: A Program of Study, 
W78-06086 6G 


COASTAL ZONE MANAGEMENT 
The Environmental Impact of Freshwater Wet- 
land Alterations on Coastal Estuaries. 
W78-06053 5C 


COLGATE CREEK (MD) 
Role of Autochthonous Bacteria in the 
Removal of Spilled Oil from Sediment, 
W78-06012 5G 


COLIFORMS 
Chlorination and Ozonation in Water and 
Wastewater Treatment, 
W78-05867 5F 


The Use of Faecal Bacteria as a Tracer for 
Sewage Sludge Disposal in the Sea, 
W78-05876 5B 


Influence of Artificial Drainage on Penetration 
of Coliform Bacteria from Septic Tank Ef- 
fluents into Wet Tile Drained Soils, 

W78-05881 5B 


Salmonella and _ Bacterial Indicators’ in 
Ozonated and Chlorine Dioxide-Disinfected Ef- 
fluent, 

W78-05890 SA 


Purification of Secondary Effluent in a Natural 
Sand Filter, 
W78-05902 5D 


Bacterial Contamination of Lake Powell 
Waters: An Assessment of the Problem, 
W78-05972 5B 


Bacterial Variations in Streams from a 
Southwest Idaho Rangeland Watershed, 
W78-06116 5B 


COLOR 
Color Removal from Softwood Kraft Pulp 
Bleach Plant Effluent by Polyamines, 


W78-06076 5D 

Dyebath Reuse in Batch Dyeing, 

W78-06081 sD 
COLORADO 


Development of a Subsurface Hydrologic 
Model and Use for Integrated Management of 
Surface and Subsurface Water Resources, 

W78-05934 4B 


COMPUTER MODELS 


COLORADO RIVER 
Supplemental Colorado River Water for a 
Developed Groundwater Agriculture: A 
Problem of Quantities, Qualities and Conjunc- 
tive Use, 
W78-05705 4B 


COLVILLE INDIAN RESERVATION (WASH) 
Water Resources of No Name Valley, Colville 


Indian Reservation, Washington, 
W78-06194 4B 


COMBINED SEWERS 
Procedures for Estimating Dry Weather Pollu- 
tant Deposition in Sewerage Systems, 
W78-05984 5B 


Handling and Disposal of Sludges from Com- 
bined Sewer Overflow Treatment, Phase I - 
Characterization, 

W78-05987 SE 


COMMERCIAL FISHING 
Assessment of Whitefish and Related Species 
in Lakes Michigan and Superior, 
W78-05971 2H 


COMMERCIAL SHELLFISH 
Feeding Rate of Mytilus Edulis L. (Bivalvia) 
from Different Parts of Danish Waters in Water 
of Different Turbidity, 
W78-06170 2L 


COMPACTION 
Hydrogeologic Effects of Subsidence, San 
Joaquin Valley, California, 
W78-06197 4B 


Land Subsidence Stopped by Artesian-Head 
Recovery, Santa Clara Valley, California, 


W78-06198 4B 
COMPUTER MODELS 

Regional Water Supply Planning by Interactive 

Systems Analysis, 

W78-05712 4A 


A Study of Application of Remote Sensing to 
River Forecasting, Volume II. 
W78-05719 4A 


Design of Large Urban Sewer Systems with a 
Water-Flow Simulation Program, 
W78-05722 5D 


Computer Modelling of Groundwater 13C and 
14C Isotope Compositions, 
W78-05767 2F 


A General Class of Stochastic Models for 
Hydrologic Sequences, 
W78-05768 2A 


Development of a Version of Stanford Model 
and its Evaluation for Streamflow Synthesis 
from Small Watersheds in West Virginia, 

W78-05808 2E 


The Use and Integration of Ground and Sur- 
face Water Models in the 208 Planning Process, 
W78-05895 5B 


Bed Conduction Computation for Thermal 
Models, 
W78-06185 8B 


Estimating Parameters of Compacting Fine- 
Grained Interbeds Within a Confined Aquifer 
System by a One-Dimensional Simulation of 
Field Observations, 

W78-06196 2F 


SU-9 








COMPUTER PROGRAMS 


COMPUTER PROGRAMS 
Regional Water Supply Planning by Interactive 


Systems Analysis, 
W78-05712 4A 


Programmer’s and User’s Manual for the 
Tributary Water Quality Model (Final Report 
on Phase 2), 

W78-05717 5B 


Development of a Version of Stanford Model 
and its Evaluation for Streamflow Synthesis 
from Small Watersheds in West Virginia, 

W78-05808 2E 


Diurnal Temperature Distribution in Small 
Water Reservoirs (Phase II), 
W78-05818 2H 


The Use of Satellite Imagery for Lake Classifi- 
cation in Wisconsin, 
W78-05935 2H 


Use of Climatic Data in Estimating Storage 
Days for Soils Treatment Systems, 
W78-05993 SE 


Optimization of Design and Operations of Ac- 
tivated Sludge Wastewater Treatment Systems, 


W78-06094 5D 
CONDUITS 

Flow Attenuation in Sewers, 

W78-05830 8B 


CONJUNCTIVE USE 
Supplemental Colorado River Water for a 
Developed Groundwater Agriculture: A 
Problem of Quantities, Qualities and Conjunc- 
tive Use, 
W78-05705 4B 


Development of a Subsurface Hydrologic 
Model and Use for Integrated Management of 
Surface and Subsurface Water Resources, 

W78-05934 4B 


CONNATE WATER 
Paleogeochemistry and _ Interstitial Water 
Chemistry from Sediments of Five Maine 
Lakes, 
W78-06199 2H 


CONNECTICUT 
Effects of Deicing Salts and Lead Upon Trees, 
Shrubs and Soils in Connecticut, 


W78-05787 5B 

Inland Wetland Definitions, 

W78-06083 2H 
CONSTRUCTION 


Environmental Protection Guidelines for Con- 
structing Projects, 
W78-05742 6G 


CONSTRUCTION MATERIALS 
Ground Problems Overcome on Crawley Sewer 
Job. 
W78-05824 8D 


Protection of Underground Water Mains 
Against Corrosion, 
W78-05826 8G 


Design of an Outfall, 
W78-05828 8B 


Disposal of Waste-Oils and PCB’S in Cement 
Kilns, 
W78-06074 SE 


SU-10 


SUBJECT INDEX 


COOLING 
Interferometric Observations of the Tempera- 
ture Structure in Water Cooled or Heated from 
Above, 
W78-05942 2D 


Cooling Discontinuous Waters with a Single 
Refrigeration Unit, 
W78-06146 5G 


COOLING TOWERS 
Two Anomalies of Fish Larval Transport and 
Their Importance in Environmental Assess- 
ment, 


W78-06155 5C 
COOLING WATER 

Metals in Power Plant Cooling Water 

Discharges, 

W78-05913 5B 


Comparative Chemistry of a Cooling Reservoir 
and its Water Source, 
W78-06114 5B 


Two Anomalics of Fish Larval Transport and 
Their Importance in Environmental Assess- 
ment, 

W78-06155 = 8 


The Effect of Temperature on the Distribution 
and Biomass of Mytilus Edulis in the Alamitos 
Bay Area, 

W78-06166 5C 


COPPER 
Nearshore Sediment Pollution in Israel by 


Trace Metals Derived from Sewage Effluent, 
W78-05887 5B 


Purification of Secondary Effluent in a Natural 
Sand Filter, 


W78-05902 5D 
Inhibitory Effects of Copper on Marine 
Dinoflagellates, 

W78-06157 5C 


COPPER COMPOUNDS 
A Bleach System for Color Positive and Nega- 
tive Film that Reduces Waste Treatment 
Requirements, 
W78-06066 5D 


CORALVILLE DAM (IA) 
Estimation of Benefits and Analysis of Factors 
Influencing Land Use Change in the Iowa 
River Flood Plain, 
W78-05811 6B 


CORES 
Sedimentation and Soil Alteration, Monroe 
Reservoir, Indiana, 
W78-05815 2J 


CORIOLIS COEFFICIENT 
Dependence of the Coriolis and Boussinesq 
Coefficients on the Slope of a Mountain 
Stream, 


W78-05797 2E 
CORN (FIELD) 

No Metal Uptake by Corn or Grass. 

W78-05853 SE 


Nitrogen Uptake Characteristics of Corn Roots 
at Low N Concentration as Influenced by Plant 
Age, 

W78-06097 31 





CORROSION 
Protection of Underground Water Mains 


Against Corrosion, 
W78-05826 8G 


CORROSION CONTROL 
Design of an Outfall, 
W78-05828 8B 


COST ANALYSIS 
The Cost of Removing Chloroform and Other 
Trihalomethanes from Drinking Water Sup. 
plies, 
W78-05988 SF 


Manual of Treatment Techniques for Meeting 
the Interim Primary Drinking Water Regula 
tions. 

W78-05994 SF 


COST-BENEFIT ANALYSIS 
Measuring Consumer Surplus Benefits of 
Water Supply Extensions in Developing Coun- 
tries, 
W78-05710 6D 


Cost-Effectiveness of On-Site and Community 
Sewerage Alternatives, 
W78-05910 5D 


Off-Peak Hour Pumping Rate Reduction: Are 
the Benefits Worth the Costs, 
W78-06134 6B 


COSTS 
The Environmental Costs of Landfills and In- 
cinerators, 
W78-05738 5E 


CRUDE OIL 
Sublethal Effects of Oil on Mollusc Species 
from the Baltic Sea, 
W78-06144 SC 


CRUSTACEA 
The Acute and Chronic Effects of Cadmium on 
the Estuarine Mysid Mysidopsis Bahia, 
W78-06152 5C 


CRUSTACEANS 
Some Tables and Remarks Concerning the 
Pelagic Crustacean-Association of Lake Con- 
stance 1952-1962, (In German), 
W78-05747 5C 


CULTIVATED LANDS 
A Field Study of the Agricultural Use of 
Sewage Sludge: III. Effect on Uptake and Ex- 
tractability of Sludge-Borne Metals, 
W78-06060 5D 


CURRENTS (WATER) 
Water Resources Research Program, 
Nearshore Currents at Point Beach, Wisconsin 
(1974-1975), 
W78-06123 2H 


Two Anomalies of Fish Larval Transport and 
Their Importance in Environmental Assess- 
ment, 
W78-06155 5C 


CURRENTS (WATER WASTE WATER 
(POLLUTION) 

Coastal Currents, 

W78-05916 5B 


CYANIDE. 
Deleterious Effects of Cyanide on Early Life 
Stages of Atlantic Salmon (Salmo Salar), 
W78-06163 5C 





CYANIDI 
Particif 
tion of 
Ww78-05 


The Pr 
Water i 
W78-06€ 


CYCLIN¢ 
Nutries 
W78-0€ 


Produc 
Cypres 
W78-0¢ 


CYTOPA 
A Sea 
face at 
Pisa (I 
W78-0 


DAILY I 
Some 
Model 
W78-0 


DAILY I 
Spatia 
fall, 
W78-0 


DAILY | 
Some 
Mode! 
W78-0 


DAKOT 
A Pur 
South 
Ww78-( 


DAM F¢ 
Lique 
tions, 
tion T 
Sands 
W78-( 


DAMAG 
Effec 
Shrub 
W78-( 


Highv 
Appet 
Ozon 
w78-( 


DAMS 
Shoul 
ple, 
W78-( 


DATA € 
Spatiz 
fall, 
W78- 


DDE 
Orgar 


Eggs, 
W78-( 


DDT 


Orgar 


Eggs, 
W78- 





Mains 


8B 


Other 
r Sup- 


SF 


Aceting 
Negula- 


its of 
—Coun- 


6D 
munity 
sD 
mn: Are 


6B 


and In- 


SE 


Species 


SC 


ium on 

5c 
ng the 
e Con- 


5C 


Use of 
ind Ex- 


5D 
rogram, 
sconsin 
2H 


ort and 
Assess- 


SC 


5B 


rly Life 


bis 





CYANIDES . 
Participation of Microorganisms in the Purifica- 
tion of Sewage from Cyanides, (In Russian), 
W78-05889 5D 


The Problem of Determination of Cyanides in 
Water in the Presence of Nitriles, (In Russian), 
W78-06013 SA 


CYCLING NUTRIENTS 
Nutrient Content and Precipitation Over Iowa, 
W78-06020 SA 


Productivity and Nutrient Export Studies in a 
Cypress Swamp and Lake System in Louisiana, 
W78-06054 $C 


CYTOPATHOGENIC VIRUSES 
A Search for Cytopathogenic Viruses in Sur- 
face and Coastal Seca Water in the Province of 
Pisa (Italy), (In Italian), 
W78-06023 5B 


DAILY HYDROGRAPHS 
Some Remarks on the Use of Daily Rainfall 
Models, 
W78-06101 2B 


DAILY RAINFALL 
Spatial Interpolation of Daily Totals of Rain- 
fall, 
W78-05766 2B 


DAILY RAINFALL MODELS 
Some Remarks on the Use of Daily Rainfall 
Models, 
W78-06101 2B 


DAKOTA SANDSTONES 
A Pump Test in the Dakota Sandstone at Wall, 
South Dakota, 
W78-05946 4B 


DAM FOUNDATIONS 
Liquefaction Potential of Dams and Founda- 
tions, Report 1. Laboratory Standard Penctra- 
tion Tests on Reid Bedford Model and Ottawa 
Sands, 
W78-06124 8D 


DAMAGES 
Effects of Deicing Salts and Lead Upon Trees, 


Shrubs and Soils in Connecticut, 
W78-05787 5B 


Highway Operation and Plant Damage-Data 
Appendix (Soil Chemistry, Salt Application, 
Ozone, Precipitation), 


W78-0613i 4C 
DAMS 

Should Dams Be Built. The Volta Lake Exam- 

ple, 

W78-06033 sc 


DATA COLLECTIONS 
Spatial Interpolation of Daily Totals of Rain- 
fall, 
W78-05766 2B 


DDE 
Organochlorine Residucs in New Jersey Osprey 
Eggs, 
W78-06150 SA 


DDT 
Organochlorine Residues in New Jersey Osprey 
Eggs, 
W78-06150 SA 


SUBJECT INDEX 


Organochlorine Residucs in Potential Food 
Items of Marine Bald Eagles (Haliaeetus Leu- 
cocephalus), 1966 and 1974, 

W78-06164 5A 


DECISION MAKING 
Decision-Making in the Devclopment of Urban 
Waterfronts for Park/Business Use, 
W78-05716 6B 


The Anatomy of the Modelling Process, 
W78-05726 2A 


Selecting Alternatives in Water Resources 
Planning and the Politics of Agendas, 
W78-05736 6B 


Amenity and Equity: A Revicw of Local En- 
vironmental Pressure Groups in Britain, 
W78-05741 6E 


DECOMPOSING ORGANIC MATTER 
Parameter Estimation for the First-Order BOD 


Equation Using Nonlinear Techniques, 
W78-05873 5D 


DEEP RESERVOIR MODEL 
Utah Lake-Jordan River Basin Modcling Pro- 
ject. Volume I. Summary Report. Volume II. 
Appendix. 


W78-05983 5B 
DEFINITIONS (WETLANDS) 

Inland Wetland Definitions, 

W78-06083 2H 


DEGRADATION (DECOMPOSITION) 
Alkaline Potassium Permanganate Degradation 
of Insoluble Organic Residucs (Kerogen) Iso- 
lated from Recently-Deposited Algal Mats, 
W78-06000 5B 


The Fate of Fenitrothion in an Aquatic 
Ecosystem, 
W78-06161 5C 


DELAWARE BAY 
Analysis of Operation ‘Deep Six’ Benthic In- 
vertebrates. 
W78-06052 5C 


DELAWARE RIVER 
Report of the River Master of the Delaware 
River for the Period December 1, 1975 -- 
November 30, 1976, 
W78-06181 4A 


DELTAS 
Organic Matter Distribution Characteristics in 
the Shoal Sediments of the Selenga Delta in 
Lake Baikal, (In Russian), 
W78-06034 5B 


DEMAND CURVE TECHNIQUE 
Measuring Consumer Surplus Benefits of 
Water Supply Extensions in Devcloping Coun- 
tries, 
W78-05710 6D 


DENITRIFICATION 
Recent Advances in Sewage Effluent Denitrifi- 
cation: Part II. 
W78-06061 sD 


DENMARK 
Feeding Rate of Mytilus Edulis L. (Bivalvia) 
from Different Parts of Danish Waters in Water 
of Different Turbidity. 
W78-06170 aL 


DIATOMS 


DENTAL CARIES 
Ten Years of Water Fluorination in Ivano- 
Frankovsk, (In Russian), 
W78-06024 5F 


DEPTH-AREA-DURATION ANALYSIS 
A Technique for Determining Depths for T- 
Year Discharges in Rigid-Boundary Channels, 
W78-06189 4A 


DESALINATION PROCESSES 
Membrane Separation Process--Principles, 
Practice, and Prospects, 


W78-05877 5D 
DESCRIPTIONS (WETLANDS) 

Inland Wetland Definitions, 

W78-06083 2H 
DESIGN 


A Mathematical Modcl for the Analysis of 
Multi-Reservoir Flood Control Systems, 
W78-05721 4A 


DESIGN CRITERIA 
Use of Mixing Pipes to Improve the Flow of 
Waste Water into Lakes (Einsatz von 
Mischrohren Zur Verbesserung der Einlcitung 
von Abwasscr in Secn), 


W78-05829 5E 
DESIGN DATA 

Acrobic Sewage Treatment System. 

W78-05835 5D 


Long-Term Performance of a Coupled Trick- 
ling Filter-Activated Sludge Plant, 


W78-05856 5D 

Hayle Valley STW--Biggest in Cornwall. 

W78-05870 5D 
DESTRATIFICA TION 


Aeration/Circulation Keeps Algal Blooms in 
Check, 


W78-06140 5G 
DEVELOPING COUNTRIES 

Rationalisation of Irrigation Rates in a 

Developing Country, 

W78-05731 3F 

Water for the Wealthy, 

W78-05750 5G 
DEVIL’S RIVER (TEX) 


Response of the Devil's River (Texas) Fish 
Community to Flooding, 
W78-05951 21 


DEWATERING 
Band Pressure Filter for Dehydrating Waste 
Water Sludge Ftc.--Has Power Cylinder Band 
Tensioning to Compensate for Cake Thickness 
Variation. 
W78-05840 5D 


Treatment of Thermally-Conditioned Sludge 
Liquors, 
W78-05857 sD 


Sludge Dehydration by Means of Chamber 
Filter Press (Slamavvanning med kammerfilter- 
presser), 


W78-05868 5D 

Filters for Scottish Sewage Purification Plant. 

W78-05869 5D 
DIATOMS 


The ABC's of Diatom Identification Using 
Laser Holography. 
W78-06035 SA 


SU-11 








DIELDRIN 


DIELDRIN 


Dieldrin-Induced Destruction of Marine Algal 
Cells. with Concomitant Decrease in Size of 
Survivors and Their Progeny, 

W78-0601 1 5C 


Organochlorine Residues in New Jersey Osprey 
Eggs, 
W78-06150 SA 


The Residue Up Take and Histology of Amer- 
ican Oysters (Crassostrea Virginica Gmelin) 
Exposed to Dieldrin, 

W78-06158 + 


DILUTION GAGING 


Dilution Gauging on the Recession Limb: 1. 
Constant Rate Injection Method, 
W78-05774 8B 


DIMICTIC LAKES 


Physical and Chemical Limnology and 
Chlorophyll-a Contents in the Phytoplankton of 
a Mountain Lake Lake Santo Parmense, Italy, 
(In Italian), 

W78-05820 5C 


DINOFLAGELLATES 


Inhibitory Effects of Copper on Marine 
Dinoflagellates, 
W78-06157 5C 


Blooms of Gyrodinium Aureolum 
(Dinophyceae) in North European Waters, Ac- 
companied by Mortality in Marine Organisms, 

W78-06165 5C 


DIRECTORIES 


Directory ef Water Resources Expertise, Water 
Research Faculty and Staff Scientists. 
W78-06041 9A 


DISCHARGE MEASUREMENT 
Chemical Systems Monroe Reservoir, Indiana, 
W78-05805 2H 


DISCHARGE (WATER) 
Quadrant-Plate Weir, 
W78-05784 8B 


Productivity and Nutrient Export Studies in a 
Cypress Swamp and Lake System in Louisiana, 
W78-06054 5C 


Hydrology and Water 
Atchafalaya River Basin, 
W78-06184 4A 


Quality of the 


DISCHARGED (WATER) 
Chemical Systems Monroe Reservoir, Indiana, 
W78-05805 2H 


DISINFECTION 

Salmonella and Bacterial Indicators in 
Ozonated and Chlorine Dioxide-Disinfected Ef- 
fluent, 

W78-05890 5A 


The Cost of Removing Chloroform and Other 
Trihalomethanes from Drinking Water Sup- 
plies, 

W78-05988 SF 


Virus Particle Aggregation and Halogen Disin- 
fection of Water Supplics, 
W78-05991 bi 


Manual of Treatment Techniques for Mccting 
the Interim Primary Drinking Water Regula- 
tions. 

W78-05994 SF 


SU-12 


SUBJECT INDEX 


DISPERSION 
Dilution Gauging on the Recession Limb: 1. 


Constant Rate Injection Method, 
W78-05774 8B 


Criteria for the Use of Vertical Averaging in 
Great Lakes Dispersion Models, 
W78-05947 5B 


Virus Particle Aggregation and Halogen Disin- 
fection of Water Supplies, 


W78-05991 5F 
Dispersion Calculations in  Nonuniform 
Scepage, 

W78-06099 5B 


DISPERSION MODELS 
Criteria for the Use of Vertical Averaging in 
Great Lakes Dispersion Models, 
W78-05947 5B 


Long Range Transport of Air Pollutants in Eu- 
rope and Acid Precipitation in Norway, 
W78-06018 SA 


DISPOSAL SYSTEMS 
An Evaluation of Alternative Sludge Technolo- 
gics: A Surrogate Worth Tradeoff Approach, 
W78-05707 SE 


DISSOLVED ORGANIC MATTER 
Dissolved Organic Matter and Lake Metabol- 
ism, 


W78-06142 a 
DISSOLVED OXYGEN 
Physical and Chemical Limnology and 


Chlorophyll-a Contents in the Phytoplankton of 
a Mountain Lake Lake Santo Parmense, Italy, 
(In Italian), 

W78-05820 5C 


Mass Transfer in the Liquid Phase with Tubu- 
lar Waste-Water Treatment Contractor, 
W78-05892 5D 


Effect of Dissolved Oxygen on the Survival 
and Hatching of Eggs of Scale Carp, 
W78-05953 pt 


Turbine Aspiration for Oxygen Supplementa- 
tion, 
W78-06017 5G 


Planning for Cleaning Up an Estuary--Part II: 
Physical Planning for the Mersey, 
W78-06062 5G 


Electron-Beam Oxidation Treatment of a Com- 
mercial Dye by Use of a Dual-Tube Bubbling 
Column Reactor, 

W78-06079 5D 


The Effect of Temperature on the Distribution 
and Biomass of Mytilus Edulis in the Alamitos 
Bay Arca, 

W78-06166 SC 


Determination of Biochemical-Oxygen-Demand 
Parameters, 


W78-06174 5A 
DISSOLVED SOLIDS 

Chemical Systems Monroe Reservoir, Indiana, 

W78-05805 2H 


Dissolved Metals in Aqucous Effluents from 
Municipal Incinerators, 
W78-05848 5E 





DISTRIBUTION 


Dependence of the Coriolis and Boussinesq 
Coefficients on the Slope of a Mountain 
Stream, 

W78-05797 2E 


Environmental Status of the Lake Michigan 
Region, Volume 4. Phytoplankton of Lake 
Michigan, 

W78-05973 5C 


DISTRIBUTION PATTERNS 


The Speed and Direction of Movement of 
Storm Rainfall Patterns with Reference to 
Urban Storm Sewer Design, 

W78-05776 5B 


Seasonal Changes in the Community Structure 
of the Macrobenthos Inhabiting the Intertidal 
Sand and Mud Flats of Barnstable Harbor, 


Massachusetts, 

W78-05967 2L 
Distribution, Seasonality, and Biomass of 
Aquatic Macrophytes in Lake Opinicon 
(Eastern Ontario), 

W78-06088 2H 


DISTRIBUTION SYSTEMS 


Cost Optimization of Rural Water Systems, 
W78-05810 8B 


DISTRILLATION 


Sedimentation on the Membrane Surface of a 
Hyperfiltration Water-Distilling Apparatus, (In 
Russian), 

W78-06091 3A 


DITCHES 


Effects of Stream Channelization on Fish 
Populations in the Buena Vista Marsh, Portage 
County, Wisconsin, 

W78-06090 5C 


DOMESTIC WASTES 


Effective Phosphorus Removal by Adding 
Alum to Septic Tank, 
W78-05849 SD 


Influence of Temperature on the Performance 
of Septic Tank Systems, 


W78-05852 SD 
Low-Flow Wastewater Treatment. 

W78-05859 5D 
Wasting Water. 

W78-05860 5D 
Domestic Wastewater Recycling. 

W78-05864 5D 
Improving Subsurface Disposal System Per- 
formance, 

W78-05901 SE 


Summary of Draft 201 Facility Plan for Up- 
grading Metro Puget Sound Plants, 
W78-06149 5G 


DOUGLAS FIR TREES 


The Fluorometric Behavior of Pulping Waste 
Liquors, A Valuable Tool for Lignin and Pulp- 
ing Research, 

W78-06077 SA 


DRAINAGE EFFECTS 


Hydrologic and Environmental Effects of a 
Long-Term Drainage on a Coastal Area, (Case 
Study: Melbourne Tillman Drainage District, 
Palm Bay, Florida), .§ 

W78-06057 21 





DRAINAC 
The Im 
Buildin; 
W78-05 


DRAWDC 
Determ 
Aquifer 
W78-05 


Land-S 
veston 
W78-0€ 


DREDGI 
Effects 
of Na 
Spring 
W78-0! 


Identif 
of Po 
Habita 
for Mi 
plicati 
W78-0 


DRIFTID 
Drift 
Wave 
W78-0 


Move! 
tion of 
W78-C 


DRILLE 
Select 
Cedar 
ty, Ut 
Ww78-( 


Recor 
Devel 
Carol 
Ww78- 


DRILLI 
Reco 
Deve 
Carol 
W78- 


DROUC 
Mort: 
tions 
(In F 
W78- 


DROUC 
Ecok 
San J 
W78- 


DRY W 
Proc 
tant | 
W738- 


DRY-V 
Hane 
binec 
Char 
W738. 


DRYIN 
Spra 
Reco 
W738. 





inesq 
ntain 


higan 
Lake 


5C 
it of 
e to 


5B 


cture 
rtidal 
rbor, 


2L 


s of 
nicon 


2H 


8B 


of a 
, (In 


Fish 
rtage 


5C 


iding 
sc 
jance 


SD 


5G 
/aste 
Pulp- 
SA 
of a 


Case 
trict, 








DRAINAGE SYSTEMS 
The Impact of Water Saving Water Closets on 


Building Drains and Sewers, 
W78-05904 3D 


DRAWDOWN 
Determination of Uniform and Granular 
Aquifer Characteristics by Linear Methods, 
W78-05775 2F 


Land-Surface Subsidence in the Houston-Gal- 
veston Region, Texas, 
W78-06195 2F 


DREDGING 
Effects of Hydraulic Dredging on the Ecology 
of Native Trout Populations in Wisconsin 
Spring Ponds, 
W78-05739 5c 


Identification of Relevant Criteria and Survey 
of Potential Application Sites for Artificial 
Habitat Creation, Volume I, Relevant Criteria 
for Marsh-Island Site Selection and Their Ap- 
plication. 

W78-06128 5G 


DRIFTING (AQUATIC) 
Drift Response of Monomolecular Slicks to 
Wave and Wind Action, 
W78-05773 2L 


Movement of Benthos During the Recoloniza- 
tion of Temporary Streams, 
W78-06159 5c 


DRILLERS LOGS 
Selected Hydrologic Data, Parowan Valley and 
Cedar City Valley Drainage Basins, Iron Coun- 
ty, Utah, 
W78-06180 7C 


Record of Ground-Water Exploration and 
Development, 1975-76, Mocn, Truk, Eastern 
Caroline Islands, 

W78-06193 4B 


DRILLING 
Record of Ground-Water Exploration and 
Development, 1975-76, Moen, Truk, Eastern 
Caroline Islands, 
W78-06193 4B 


DROUGHT 
Mortality of Fish and Environmental Condi- 
tions in Lake Chad During a Period of Drought, 
(In French), 
W78-06037 2H 


DROUGHTS 
Ecological Studies in the Western Sacramento- 


San Joaquin Delta During a Dry Year, 
W78-06042 2L 


DRY WEATHER SEWAGE BED 
Procedures for Estimating Dry Weather Pollu- 
tant Deposition in Sewerage Systems, 
W78-05984 5B 


DRY-WEATHER SLUDGE 
Handling and Disposal of Sludges from Com- 
bined Sewer Overflow Treatment, Phase I - 
Characterization, 


W78-05987 SE 
DRYING 

Spray Drying Techniques for By-Product 

Recovery, 

W78-06068 5D 


SUBJECT INDEX 


DUNWAMISH RIVER ESTUARY (WASH) 
Fin Erosion Disease and Liver Chemistry: Los 
Angeles and Seattle, 
W78-05929 SC 


DUVANKUL LAKE (USSR) 
Productivity of Zooplankton in Duvankul’ Lake 
in the Southern Urals, (In Russian), 
W78-05854 5C 


DYE DISPERSION 
Dyebath Reuse in Batch Dycing, 
W78-06081 5D 


DYES 
Determination of Chlorine Dioxide in Sewage 
Fffluents, 
W78-05884 SA 


Electron-Beam Oxidation Treatment of a Com- 
mercial Dye by Use of a Dual-Tube Bubbling 
Column Reactor, 

W78-06079 5D 


Nature and Treatability of Dycing Waste- 
waters, 
W78-06080 5D 


Dyebath Reuse in Batch Dyeing, 
W78-06081 5D 


DYNAMIC PROGRAMMING 
Capacity Expansion for Water Resource Facili- 
ties: A Control Theoretic Algorithm for Nons- 
tationary Uncertain Demands, 


W78-05706 6D 

Optimal State Analysis of Reservoirs, 

W78-05817 4A 
E COLI 


The Use of Faecal Bacteria as a Tracer for 
Sewage Sludge Disposal in the Sea, 
W78-05876 5B 


EASTERN US 
Erosion and Sediment Control. Surface Mining 
in the Eastern U.S. Volume I. Planning. 
Volume II. Design, 


W78-06127 5G 
ECOLOGY 

Mosquitoes of Middle America, 

W78-05743 4A 


Importance of Eelgrass Beds in Puget Sound, 
W78-05958 2L 


Ecological Studies in the Western Sacramento- 
San Joaquin Delta During a Dry Year, 
W78-06042 2L 


An Ecological Model for Lake Ontario Model 


Formulation, Calibration, and Preliminary 
Evaluation, 
W78-06119 2H 


ECONOMIC ANALYSIS 
Economic Analysis of Irrigation Production 
Functions: An Application of Linear Pro- 
gramming, 
W78-05714 3F 


ECONOMIC EFFICIENCY 
Alternative Management Strategics for Vir- 
ginia’s Coastal Wetlands: A Program of Study, 
W78-06086 6G 


ECONOMIC GROWTH 
The Effects of Water Resource Development 
on Economic Growth: The Conditions for Suc- 
cess, 


W78-05735 6B 


ELK CREEK (WV) 


ECONOMIC PHILOSOPHY 

Towards an _ Ecologically-Bascd Economic 
Philosophy, 

W78-05734 6B 
ECONOMIC THEORY 

Towards an_ Ecologically-Based Economic 
Philosophy, 

W78-05734 6B 
ECONOMICS 

Are Natural Resources Capital Using A 
Microanalytic Approach, 

W78-05732 6C 
EDTA 


EDTA and DTPA: Their Effect on the Growth 
of Bacteria and Attempts to Isolate Bacteria 
Capable of Using Them as Carbon and 
Nitrogen Sources, 


W78-05995 a 
EELGRASS 

Importance of Eclgrass Beds in Puget Sound, 

W78-05958 2L 
EFFECTS 


Planning Mcthodology for Analysis and 
Management on Lake Eutrophication, 
W78-05715 se 


EFFLUENTS 
The Behavioral Responses of Blacknose Dace, 
Rhinichthys Atratulus (Hermann), to Domestic 
Sewage Effluents and Their Toxic Con- 
stituents, 
W78-05804 5C 


Federal Lake Erie Water Quality Standards 
Proposals. : 
W78-06048 5G 


Water Quality Factors, North Platte River, 
Wyoming-Nebraska. 
W78-06049 5G 


ELECTRIC POWER 
Mobile Diesels Stand-by at Scwage Pumping 
Stations. 
W78-05855 8C 


ELECTRIC POWERPLANTS 
Two Anomalies of Fish Larval Transport and 
Their Importance in Environmental Assess- 
ment, 
W78-06155 5c 


ELECTROCHEMISTRY 
Ozone Oxidation of Organic Scquestering 
Agents in Water Prior to the Determination of 
Trace Metals by Anodic Stripping Voltam- 
metry, 
W78-05871 SA 


ELECTRODES 
Electrolytic Flocculation Plant--Especially for 
Activated Sewage Sludge Processing. 


W78-05831 5D 
ELECTRODIALYSIS 

Membrane Separation Process--Principles, 

Practice, and Prospects, 

W78-05877 5D 
ELK CREEK (WV) 


Flood Plain Information: West Fork River and 
Elk Creek, Clarksburg and Vicinity, Harrison 
County. West Virginia. 

W78-05762 4A 
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EMBRYONIC GROWTH STAGE 


EMBRYONIC GROWTH STAGE 
Effect of Dissolved Oxygen on the Survival 


and Hatching of Eggs of Scale Carp, 
W78-05953 SC 


Acid Precipitation and Reproductive Success of 
Ambystoma Salamanders, 


W78-06145 5C 
ENERGY 

Towards an Ecologically-Based Economic 

Philosophy, 

W78-05734 6B 


Dependence of the Coriolis and Boussinesq 
Coefficients on the Slope of a Mountain 
Stream, 

W78-05797 2E 


Trends Emerge, But Solar Design Options Still 
Open, 
W78-05861 8C 


Concepts and Techniques for Evaluation of 
Encrgy-Related Water Problems, 
W78-05940 6A 


ENERGY ANALYSIS 
Concepts and Techniques for Evaluation of 
Energy-Related Watcr Problems, 
W78-05940 6A 


ENERGY BUDGET (LAKES) 
About the Eutrophication Process of Lakes, (In 
Hungarian), 
W78-06005 5C 


ENERGY CONVERSION 
Photosynthesis and Solar Energy Conversion, 
W78-05969 8C 


ENERGY RESOURCES 
The WELMM Approach to Energy Strategies 
and Options, 
W78-05704 6A 


ENERGY STRATEGIES 
The WELMM Approach to Energy Strategies 
and Options, 


W78-05704 6A 
ENGLAND 

Combating River Pollution. 

W78-05744 5G 


The Speed and Direction of Movement of 
Storm Rainfall Patterns with Reference to 
Urban Storm Sewer Design, 

W78-05776 5B 


ENTRAINMENT 
Two Anomalies of Fish Larval Transport and 
Their Importance in Environmental Assess- 
ment, 
W78-06155 $C 


ENTRAINMENT IMPACT 
Two Anomalies of Fish Larval Transport and 
Their Importance in Environmental Assess- 
ment, 
W78-06155 sc 


ENVIRONMENT 
Environment, Technology, and Future Gencra- 
tions, 
W78-05941 6B 


The Effect of Military Transportation Activi- 
ties on the Environment, 
W78-06126 4C 
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ENVIRONMENTAL CONTROL 
Amenity and Equity: A Review of Local En- 
vironmental Pressure Groups in Britain, 
W78-05741 6E 


Environmental Protection Guidelines for Con- 
structing Projects, 
W78-05742 6G 


ENVIRONMENTAL EFFECTS 
The Environmental Costs of Landfills and In- 
cinerators, 
W78-05738 SE 


Effects of Hydraulic Dredging on the Ecology 
of Native Trout Populations in Wisconsin 
Spring Ponds, 


W78-05739 5C 
Economic and Environmental Impacts of 
Forest Rcsource Development, 

W78-05803 6A 


Review of the Flint Creek Small Watershed 
Project, Draft Environmental Impact Statement 
for the Ontario County Environmental Manage- 
ment Council, 

W78-05814 6G 


Coastal Water Research Project. Annual Re- 
port for the Year Ended 30 June 1977. 


W78-05911 5B 
Metals in Power Plant Cooling Water 
Discharges, 

W78-05913 5B 


Halogenated Hydrocarbons in Wastewaters: 
Knowns and Unknowns, 
W78-05914 5B 


In Situ Measurements of Initial Dilution, 
W78-05915 5B 


Coastal Currents, 
W78-05916 5B 


Pollutants in Sediments Off Palos Verdes, 
W78-05917 5B 


Precision of Chlorinated Hydrocarbon Mea- 
surements, 
W78-05918 SA 


Satellite Imagery Studies, 
W78-05919 5B 


Chlorinated Benzenes in Palos Verdes Flatfish, 
W78-05920 


Metals in Seafoods Near Outfalls, 
W78-05921 x 


Metals in Mussels from Harbors and Outfall 
Areas, 
W78-05922 5B 


A Safe Level of Hexavalent Chromium for a 
Marine Polychaete, 
W78-05923 5C 


Effects of Hexavalent Chromium on Sea 
Urchin Embryos and Brittle Stars, 
W78-05924 > 


Toxicity of a Chlorinated Benzene to Sea 
Urchin Embryos, 
W78-05925 5C 


Marine Bird Deaths at Los Angeles Zoo, 
W78-05926 5C 


Animals that are Indicators of Marine Pollu- 
tion, 
W78-05927 5C 





Histology of Liver Tissue From Dover Sole, 
W78-05928 SC 


Fin Erosion Disease and Liver Chemistry: Los 
Angeles and Seattle, 
W78-05929 SC 


Fin Regeneration in Dover Sole, 
W78-05930 5C 


Response of the Devil’s River (Texas) Fish 
Community to Flooding. 
W78 05951 21 


Environmental Status of the Lake Michigan 
Region, Volume 4. Phytoplankton of Lake 
Michigan, 

W78-05973 SC 


Environmental Status of the Lake Michigan 


Region, Volume 6. Zoobenthos of Lake 
Michigan, 
W78-05974 5c 


Environmental Status of the Lake Michigan 
Region, Volume 14. Birds of the Lake Michigan 
Drainage Basin, 

W78-05975 5C 


Environmental Status of the Lake Michigan 
Region, Volume 16. Amphibians and Reptiles 
of the Lake Michigan Drainage Basin, 

W78-05976 SC 


Nitrogen - An Essential Life Factor and a 
Growing Environmental Hazard, Report from 
Nobel Symposium No. 38. 


W78-05999 5B 
Should Dams Be Built. The Volta Lake Exam- 
ple, 

W78-06033 5C 


The Environmental Impact of Freshwater Wet- 
land Alterations on Coastal Estuaries. 
W78-06053 5C 


Case Study: The Santee River, S.C., 
W78-06055 SG 


Observation on Productivity of Swamp Streams 
in Eastern North Carolina, 
W78-06056 5C 


Hydrologic and Environmental Effects of a 
Long-Term Drainage on a Coastal Area, (Case 
Study: Melbourne Tillman Drainage District, 
Palm Bay, Florida), 


W78-06057 2L 
Integrating Scientific Data into Environmental 
Planning and Impact Analysis, General 
Methodology and a Case Study, 

W78-06058 6G 


Herbicide Report: Chemistry and Analysis, En- 
vironmental Effects, Agricultural and Other 
Applied Uses. 

W78-06133 SA 


ENVIRONMENTAL ENGINEERING 
Underground Injection of Liquid Waste Can be 
Environmentally Sound, 

W78-05899 SE 


ENVIRONMENTAL IMPACT STATEMENT 
Review of the Flint Creek Small Watershed 
Project, Draft Environmental Impact Statement 
for the Ontario County Environmental Manage- 
ment Council, <_ 
W78-05814 6G 
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EPHEMEROPTERA 
Phototactic and Thermotactic Responses 
Facilitating Survival of Cloeon Dipterum 
(Ephemeroptera) Larvae Under Winter Anoxia, 
W78-06162 a 


EPIZOOTIOLOGY 
Relation of Water Temperature to Infections of 
Coho Salmon (Oncorhynchus Kisutch), Chin- 
ook Salmon (O. Tshawytscha), and Steelhead 
Trout (Salmo Gairdneri) with Aeromonas Sal- 
monicida and A. Hydrophila, 
W78-06172 5C 


EROSION 
Environmental Protection Guidelines for Con- 
structing Projects, 
W78-05742 6G 


Statistical Evaluation of Rainfall-Simulator and 
Erosion Testing Procedure, 
W78-05785 2J 


Enginecring and Pedological Properties of Soils 
as they Affect Soil Erodibility, 
W78-06036 2G 


Erosion and Sediment Control. Surface Mining 
in the Eastern U.S. Volume I. Planning. 
Volume II. Design, 

W78-06127 5G 


EROSION CONTROL 
Propagation and Use of Spartina Alterniflora 
for Shoreline Erosion Abatement, 
W78-05751 4A 


Erosion and Sediment Control. Surface Mining 
in the Eastern U.S. Volume I. Planning. 
Volume II. Design, 

W78-06127 5G 


EROSION RATES 
Engineering and Pedological Properties of Soils 
as they Affect Soil Erodibility, 
W78-06036 2G 


ERTS 
The Use of Satellite Imagery for Lake Classifi- 
cation in Wisconsin, 
W78-05935 2H 


ESTIMATING 
Computation of Precipitation Interception by 
the Plant Cover, 


W78-05796 21 
ESTUARIES 

A Faecal Sterol Survey in the Clyde Estuary, 

W78-05879 5B 


The Intertidal Sediment Habitats of the Lower 
Medway Estuary, Kent, 
W78-06002 SC 


The Environmental Impact of Freshwater Wet- 
land Alterations on Coastal Estuaries. 
W78-06053 5C 


Productivity and Nutrient Export Studies in a 
Cypress Swamp and Lake System in Louisiana, 
W78-06054 5C 


Planning for Cleaning Up an Estuary--Part II: 
Physical Planning for the Mersey, 
W78-06062 5G 


ESTUARINE ENVIRONMENT 
Phytoplankton Growth, Dissipation and Suc- 


cession in Estuarine Environments, 
W78-06047 5C 


SUBJECT INDEX 


EUROPE 


A Faecal Sterol Survey in the Clyde Estuary, 
W78-05879 5B 


Long Range Transport of Air Pollutants in Eu- 
rope and Acid Precipitation in Norway, 
W78-06018 SA 


EUTROPHICATION 


Planning Methodology for Analysis and 
Management on Lake Eutrophication, 
W78-05715 5C 


Some Tables and Remarks Concerning the 
Pelagic Crustacean-Association of Lake Con- 
stance 1952-1962, (In German), 

W78-05747 5C 


The Use of Satellite Imagery for Lake Classifi- 
cation in Wisconsin, 
W78-05935 2H 


Diversity and Distribution of Mussels 
(Bivalvia: Unionacea) in a Eutrophic Reservoir, 
Lake Ashtabula, North Dakota, 

W78-05959 5C 


Production of Chironomus, Procladius, and 
Chaoborus at Different Levels of Phytoplank- 
ton Biomass in Lake Memphremagog, Quebec- 
Vermont, 

W78-05968 5C 


Nutrient Enrichment and Eutrophication of 
Lake Michigan, 
W78-05970 sc 


Eutrophication in Vermont, 
W78-05977 5C 


Eutrophication and Water Pollution, 
W78-05982 SC 


About the Eutrophication Process of Lakes, (In 
Hungarian), 
W78-06005 5C 


Algal Assay Procedure Bottle Test. 
W78-06043 ho 


Biostimulation Characteristics of Wastes and 
Receiving Waters of the Snake River Basin. 
W78-06045 5C 


Seasonal Abundance and Spatial Distribution 
of Lake Michigan Macrobenthos, 1964-67, 
W78-06046 5C 


Aeration/Circulation Keeps Algal Blooms in 
Check, 
W78-06140 5G 


Dissolved Organic Matter and Lake Metabol- 
ism, 
W78-06142 5C 


Blooms of Gyrodinium Aureolum 
(Dinophyceae) in North European Waters, Ac- 
companied by Mortality in Marine Organisms, 

W78-06165 5C 


Maintenance of a Trout Fishery by Acration in 
a Eutrophic Lake, 
W78-06171 5G 


EVALUATION 


The WELMM Approach to Energy Strategies 
and Options, 
W78-05704 6A 


A Model Criterion for Site Selection of Larger 
Scale Technical Facilities in the Upper Rhine 
Region, 

W78-05720 5G 


FEDERAL WATER POLLUTION CONTROL ACT 


A Water Quality Optimization Model for Nof- 
serial River Systems, 
W78-05725 5B 


EVAPORATION 
Computation of Evaporation from Talus and 
Rocks, 
W78-05795 2D 


Diurnal Temperature Distribution in, Small 
Water Reservoirs (Phase II), 
W78-05818 2H 


EVAPOTRANSPIRATION 
The Effect of Evapotranspiration on Stream- 
flow Recession, 
W78-06107 2D 


EXCAVATIONS 
Ground Problems Overcome on Crawley Sewer 
Job. 
W78-05824 8D 


EXPLORATION 
Record of Ground-Water Exploration and 
Development, 1975-76, Moen, Truk, Eastern 
Caroline Islands, 
W78-06193 4B 


FAILURES 
Liquefaction Potential of Dams and Founda- 
tions, Report 1. Laboratory Standard Penctra- 
tion Tests on Reid Bedford Model and Ottawa 
Sands, 
W78-06124 8D 


FARM MANAGEMENT 
Transport of Atrazine and Simazine in Runoff 
from Conventional and No-Tillage Corn, 
W78-05782 5B 


FARM WASTES 
Hygienic Assessment of Biological Fish Ponds 
Used for Purification of Sewage From 
Livestock Farms, (In Russian), 
W78-06032 $D 


Bacteriai Variations in Streams from a 
Southwest Idaho Rangeland Watershed, 
W78-06116 5B 


FAUNAL LISTS 
Fish Inhabiting U.S. Waters of the Great 
Lakes, with Indications of their Relative 
Abundance and of their Importance as Com- 
mercial, Sport, or Forage Species, 
W78-05755 2H 


Environmental Status of the Lake Michigan 
Region, Volume 14. Birds of the Lake Michigan 
Drainage Basin, 

W78-05975 $C 


Environmental Status of the Lake Michigan 
Region, Volume 16. Amphibians and Reptiles 
of the Lake Michigan Drainage Basin, 

W78-05976 5C 


FEASIBILITY STUDIES 
Cost-Effectiveness of On-Site and Community 
Sewerage Alternatives, 
W78-05910 5D 


FECAL COLIFORMS 
The Bacterial Pollution of the Coastal Waters 
of the Province of Rome, (In Italian), 
W78-05948 pe 


FEDERAL WATER POLLUTION CONTROL 
ACT 
Summary of Draft 201 Facility Plan for Up- 
grading Mctro Puget Sound Plants, 
W78-06149 5G 
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FEDERALISM 


FEDERALISM 
International Co-operation and Inland Waters: 
The Influence of Federalism, 
W78-05746 6E 


FEEDING RATES 
Feeding Rate of Mytilus Edulis L. (Bivalvia) 
from Different Parts of Danish Waters in Water 
of Different Turbidity, 


W78-06170 2L 
FEEDS 

Harvesting a Nuisance, 

W78-05745 4A 
FENITROTHION 

The Fate of Fenitrothion in an Aquatic 

Ecosystem, 

W78-06161 5C 
FERTILIZATION 

No Metal Uptake by Corn or Grass. 

W78-05853 SE 


Effects of Incubation and Liming on Yield and 
Heavy Metal Uptake by Rye from Sewage- 
Sludged Soil, 

W78-05863 SE 


A Field Study of the Agricultural Use of 
Sewage Sludge: III. Effect on Uptake and Ex- 
tractability of Sludge-Borne Metals, 

W78-06060 5D 


FERTILIZERS 
Effect of Land Disposal Applications of Mu- 
nicipal Wastes on Crop Yields and Heavy 
Metal Uptake, 
W78-05985 5B 


Studics on the Characteristics and Disposal 


Problems of Industrial Effluents with 
Reference to ISI Standards: (Part II), 
W78-06132 5G 


Effects of Anaerobically Digested Municipal 
Sewage Sludge Application on Chemical Pro- 
perties of Selected Soils with Emphasis on Dis- 
tribution of Zinc and Cadmium Forms, 

W78-06173 5B 


FILMS 
A Bleach System for Color Positive and Nega- 
tive Film that Reduces Waste Treatment 
Requirements, 
W78-06066 5D 


FILTERS 
Filter Towers and Distributors for Llandyrnog 
Sewage Treatment Works. 
W78-05866 5D 


Sludge Dehydration by Means of Chamber 
Filter Press (Slamavvanning med kammerfilter- 
presser), 

W78-05868 5D 


Filters for Scottish Sewage Purification Plant. 
W78-05869 5D 


Hayle Valley STW--Biggest in Cornwall. 
W78-05870 5 


Feeding Rate of Mytilus Edulis L. (Bivalvia) 
from Different Parts of Danish Waters in Water 
of Different Turbidity, 

W78-06170 =2 


FILTRATION 
Treating Waste Water, Especially from Cess 
Pits, with Flocculants--Then Gravity Filtration 
Through Textile to Reduce Solids and BOD. 
W78-05834 sD 
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Band Pressure Filter for Dehydrating Waste 
Water Sludge Etc.--Has Power Cylinder Band 
Tensioning to Compensate for Cake Thickness 
Variation. 

W78-05840 5D 


Chlorine and Acid Conditioning of Sludge, 
W78-05847 5D 


From Wastewater to Resource in St. Peter- 
sburg, Florida, 
W78-05851 5D 


Sludge Dehydration by Means of Chamber 
Filter Press (Slamavvanning med kammerfilter- 
presser), 

W78-05868 5D 


Pressure Driven Membrane Processes in the 
Treatment of Industrial Effluents, 


W78-06075 5D 
FINITE ELEMENT ANALYSIS 

Towards an _ Ecologically-Based Economic 

Philosophy, 

W78-05734 6B 


A Two Dimensional Lake Circulation Model 
Using the Methods of Finite Elements, 
W78-06200 2H 


FINITE ELEMENT METHOD 
A Two Dimensional Lake Circulation Model 
Using the Methods of Finite Elements, 
W78-06200 2H 


FISH 
Fish Inhabiting U.S. Waters of the Great 
Lakes, with Indications of their Relative 
Abundance and of their Importance as Com- 
mercial, Sport, or Forage Species, 
W78-05755 2H 


Terminologies for Intervals of Larval Fish 
Development, 
W78-05757 2H 


Identification of Larval Fishes Taken from the 
Inshore Waters of Southeastern Lake Michigan 
Near the Donald C. Cook Nuclear Plant, 1973- 
1975, 

W78-05758 2H 


FISH BEHAVIOR 
The Behavioral Responses of Blacknose Dace, 
Rhinichthys Atratulus (Hermann), to Domestic 
Sewage Effluents and Their Toxic Con- 
stituents, 
W78-05804 5C 


Two Anomalies of Fish Larval Transport and 
Their Importance in Environmental Assess- 
ment, 

W78-06155 5C 


FISH CONTROL AGENTS 
Rotenone Tolerances of Stream-Bottom In- 
sects, 
W78-06156 5C 


FISH DIETS 
Effects of Dictary Addition of Vitamins C and 
D3 on Growth and Calcium and Phosphorus 
Content of Pond-Cultured Channel Catfish, 
W78-05964 5C 


FISH DISEASES 
Trout Hepatic Enzyme Activation of Aflatoxin 
BI in a Mutagen Assay System and the Inhibi- 
tory Effect of PCBs, 
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Relation of Water Temperature to Infections of 
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monicida and A. Hydrophila, 

W78-06172 sc 


FISH EGGS 


Great Lakes Fish Egg and Larvae Identifica- 
tion: Proceedings of a Workshop, April 19-21, 
1976, Ann Arbor, Michigan. 
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Current Level of Taxonomic Information on 
Great Lakes Fish Eggs and Larvae, 
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Fish Egg and Larvae Studies: Some Problems 
and Recommended Solutions, 
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Survival of Steelhead Trout (Salmo Gairdneri) 
Eggs, Embryos, and Fry in Air-Supersaturated 
Water, 

W78-06153 5C 
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Effluents from Catfish Ponds During Fish Har- 
vest, 
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vest, 
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Alaska Shellfish Regulations: Present Impacts 


on Fishery Participants, 
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Structure of Pelagic Food Chain and Relation- 


ship Between Plankton and Fish Production, 
W78-05961 2L 


FISH MORTALITY 
Mortality of Fish and Environmental Condi- 
tions in Lake Chad During a Period of Drought, 
(In French), 
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FISH POPULATIONS 
Assessment of Whitefish and Related Species 
in Lakes Michigan and Superior, 
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Two Anomalies of Fish Larval Transport and 
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FISH TOXINS 


Blooms of Gyrodinium Aureolum 
(Dinophyceae) in North European Waters, Ac- 
companied by Mortality in Marine Organisms, 

W78-06165 5C 


FISH YEAR CLASS STRENGTH 


Assessment of Whitefish and Related Species 
in Lakes Michigan and Superior, 
W78-05971 2H 


FISHERIES 


Alaska Shellfish Regulations: Present Impacts 
on Fishery Participants, 


W78-05955 6E 
FISHKILL 
Blooms of Gyrodinium Aureolum 


(Dinophyccac) in North European Waters, Ac- 
companied by Mortality in Marine Organisms, 
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FLINT CREEK (NY) 


Review of the Flint Creck Small Watershed 
Project, Draft Environmental Impact Statement 
for the Ontario County Environmental Manage- 
ment Council, 

W78-05814 6G 


FLOCCULATION 


Electrolytic Flocculation Plant--Especially for 
Activated Sewage Sludge Processing. 
W78-05831 5D 


Treating Waste Water, Especially from Cess 
Pits, with Flocculants--Then Gravity Filtration 
Through Textile to Reduce Solids and BOD. 

W78-05834 sD 


Sludge Dehydration by Means of Chamber 
Filter Press (Slamavvanning med kammerfilter- 
presser), 

W78-05868 5D 


Water Recycling Flow Scheme for Tomato 


Processing Plant Controls Soil Accumulations, 
W78-06067 5D 


FLOOD CONROL 


A Mathematical Model for the Analysis of 
Multi-Reservoir Flood Control Systems, 


W78-05721 4A 
FLOOD CONTROL 

A Stochastic Model of Levee Failure, 

W78-05724 8D 
FLOOD DATA 


Flood Plain Information: Monongahela, West 
Fork and Tygart Rivers, Marion County, West 
Virginia. 
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Flood Plain Information: West Fork River and 
Elk Creek, Clarksburg and Vicinity, Harrison 
County, West Virginia. 
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Flood Plain Information: Little Whecling 
Creek, Triadelphia to Valley Grove, Ohio 
County, West Virginia. 

W78-05763 4A 


Flood Plain Information: Fulton Branch, 
Webster Creek and Tributaries, Wamac, II- 
linois. 
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Flood Plain Information: Silver Creek and 
Tributaries, St. Clair County, Illinois - NO. 1. 
W78-05765 6F 
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FLOOD FLOW 


Flood Plain Information: Fulton Branch, 
Webster Creek and Tributaries, Wamac, II- 
linois. 
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FLOOD FORECASTING 


Flood Plain Information: West Fork River and 
Elk Creek, Clarksburg and Vicinity, Harrison 
County, West Virginia. 

W78-05762 4A 


Estimation of Snow-Cover Dynamics for 
Forecasts of the Spring Flood in the Gornyy 
Altay from Satellite Data, 
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FLOOD PLAIN 


Estimation of Benefits and Analysis of Factors 
Influencing Land Use Change in the lowa 
River Flood Plain, 

W78-05811 6B 


FLOOD PROFILES 


Flood Plain Information: Silver Creek and 
Tributaries, St. Clair County, Illinois - NO. 1. 
W78-05765 6F 


FLOODED SOILS 


Biological Activity of Soddy-Podzolic Soils Un- 
flooded and Flooded by the Water of Mozhaisk 
Reservoir, (In Russian), 

W78-05827 2G 


FLOODS 


Winter Flood in Leningrad on December 20, 
1973, 
W78-05800 2E 


Mobile Diesels Stand-by at Sewage Pumping 
Stations. 
W78-05855 8C 


Adequacy of Hydrologic Data for Application 
in West Virginia, 
W78-05931 7C 


Forests and Water: Effects of Forest Manage- 
ment on Floods, Sedimentation, and Water 
Supply, 

W78-06089 4c 


A Technique for Determining Depths for T- 
Year Discharges in Rigid-Boundary Channels, 
W78-06189 4A 


FLORIDA 


Effects of Pollution on Water Quality, Perdido 
River and Bay, Alabama and Florida. 
W78-06044 SC 


Hydrologic and Environmental Effects of a 
Long-Term Drainage on a Coastal Area, (Case 
Study: Melbourne Tillman Drainage District, 
Palm Bay, Florida), 

W78-06057 2L 


Integrating Scientific Data into Environmental 


Planning and Impact Analysis, Gencral 
Methodology and a Case Study, 
W78-06058 6G 


Water Resources Inventory of Northwest 
Florida, 
W78-06183 6D 


FLOTATION 


Biological Effluent Purification and Clarifica- 
tion Equipment--With Acrators, Flotators and 
Scraper Conveyor to Remove Activated Sludge 
which is Thickened. 

W78-05841 $D 


FOOD PROCESSING INDUSTRY 


Recovery of Lime and Magnesium in Potable 
Water Treatment, 
W78-05990 SF 


FLOW CHARACTERISTICS 
Flood Plain Information: West Fork River and 
Elk Creek, Clarksburg and Vicinity, Harrison 
County, West Virginia. 
W78-05762 4A 


FLOW RATES 
Optimization of Design and Operations of Ac- 
tivated Sludge Wastewater Treatment Systems, 


W78-06094 5D 
FLOWMETERS 

Quadrant-Plate Weir, 

W78-05784 8B 
FLUCTURATIONS 


Sources of Variability in the Benthic Macrofau- 
na off the South Northumberland Coast, 1971- 
1976, 

W78-06167 2L 


FLUORINATION 
Ten Years of Water Fluorination in Ivano- 
Frankovsk, (In Russian), 
W78-06024 SF 


FLUORINE IONS 
Analysis of the Fluorine Ion in the Presence of 
AL and CA Ions in Air and Water with the Use 
of ZR-Spadns Reagent, (In Russian), 
W78-06008 SA 


FLUOROMETRY 
The Fluorometric Behavior of Pulping Waste 
Liquors, A Valuable Tool for Lignin and Pulp- 
ing Research, 
W78-06077 SA 


FLUSHING 
Procedures for Estimating Dry Weather Pollu- 
tant Deposition in Sewerage Systems, 
W78-05984 5B 


FLY ASH 
Dissolved Metals in Aqueous Effluents from 
Municipal Incinerators, 
W78-05848 SE 


FOOD CHAIN 
Organochlorine Residues in Potential Food 
Items of Marine Bald Eagles (Haliacetus Leu- 
cocephalus), 1966 and 1974, 
W78-06164 5A 


FOOD CHAINS 
Structure of Pelagic Food Chain and Relation- 


ship Between Plankton and Fish Production, 
W78-05961 2L 


FOOD HABITS 
Organochlorine Residues in Potential Food 
Items of Marine Bald Eagles (Haliacetus Leu- 
cocephalus), 1966 and 1974, 
W78-06164 SA 


FOOD PROCESSING INDUSTRY 
Water Recycling Flow Scheme for Tomato 
Processing Plant Controls Soil Accumulations, 
W78-06067 sD 


Spray Drying Techniques for By-Product 
Recovery, 
W78-06068 5D 


Protein Recovery from Waste Effluents of 


Potato Processing Plants, 
W78-06069 5D 
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FOOD PROCESSING INDUSTRY 


Recovery of Yeast from Confectionery Ef- 
fluent, 
W78-06070 5D 


Studics on the Characteristics and Disposal 
Problems of Industrial Effluents with 
Reference to ISI Standards: (Part II), 

W78-06132 5G 


FOOD WEBS 
Effects of Temperature on Aquatic Organism 
Sensitivity to Selected Chemicals, 
W78-06063 5C 


FORECASTING 
Technological Forecasting Applied to Water 
Resource Planning, 
W78-05813 6A 


Adequacy of Hydrologic Data for Application 
in West Virginia, 
W78-05931 7C 


Procedures for Estimating Dry Weather Pollu- 
tant Deposition in Sewerage Systems, 
W78-05984 5B 


FOREIGN COUNTRIES 
Wintcr Flood in Leningrad on December 20, 
1973, 
W78-05800 2E 


FOREIGN PROJECTS 
Record of Ground-Water Exploration and 
Devciupment, 1975-76, Moen, Truk, Eastern 
Caroline Islands, 
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FOREST MANAGEMENT 
Forests and Water: Effects of Forest Manage- 
ment on Floods, Sedimentation, and Water 
Supply, 
W78-06089 4C 


FOREST WATERSHEDS 


Economic and Environmental Impacts of 

Forest Resource Development, 

W78-05803 6A 
FORESTS 

Aqueous- and Sediment-Phase Phosphorus 


Yiclds from Five Southern Pine Watersheds, 
W78-05781 5B 


Forests and Water: Effects of Forest Manage- 
ment on Floods, Sedimentation, and Water 
Supply, 

W78-06089 4C 


FORTRAN 
Development of a Version of Stanford Model 
and its Evaluation for Streamflow Synthesis 
from Small Watersheds in West Virginia, 
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FREE CHLORINE 
The Behavioral Responses of Blacknose Dace, 
Rhinichthys Atratulus (Hermann), to Domestic 


Sewage Effluents and Their Toxic Con- 
stituents, 
W78-05804 5C 


FRESHWATER FISH 
Metal Toxicity to Embryos and Larvae of 
Seven Freshwater Fish Species - I. Cadmium, 
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FRESHWATER-SALINE WATER INTERFACES 
The Environmental Impact of Freshwater Wet- 
land Alterations on Coastal Estuaries. 
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Recovery of Lime and Magnesium in Potable 
Water Treatment, 
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FUELS 

Photosynthesis and Solar Energy Conversion, 

W78-05969 8C 
FULTON BRANCH (IL) 

Flood Plain Information: Fulton Branch, 


Webster Creek and Tributaries, Wamac, II- 
linois. 
W78-05764 4A 


FULVIC ACIDS 
Trace Metal Distributions Among the Humic 
Acid, the Fulvic Acid, and Precipitabie Frac- 
tions Extracted with NaOH from Sewage 
Sludges, 
W78-05888 SA 


FUNGI 
Biological Treatment of Spent Vegetable Tan- 
nins with Fungal Dominant System, 
W78-05807 5D 


FURUNCULOSIS 
Relation of Water Temperature to Infections of 
Coho Salmon (Oncorhynchus Kisutch), Chin- 
ook Salmon (O. Tshawytscha), and Steelhead 
Trout (Salmo Gairdneri) with Aeromonas Sal- 
monicida and A. Hydrophila, 
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FUTURE PLANNING (PROJECTED) 
Environment, Technology, and Future Genera- 
tions, 

W78-05941 6B 


GAS BUBBLE DISEASE 
Survival of Steelhead Trout (Salmo Gairdneri) 
Eggs, Embryos, and Fry in Air-Supersaturated 
Water, 


W78-06153 5C 
GAS CHROMATOGRAPHY 

The Fate of Fenitrothion in an Aquatic 
Ecosystem, 
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GAS SUPERSATURATION 


Survival of Steelhead Trout (Salmo Gairdneri) 
Eggs, Embryos, and Fry in Air-Supersaturated 
Water, 
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GASES 

Waste Water Flame Decontamination--By 
Dividing High Temperature Combustion 


Products into Number of Streams Correspond- 
ing to Number of Control Stages. 
W78-05842 SE 


GENERATORS 
Mobile Diesels Stand-by at Sewage Pumping 
Stations. 
W78-05855 8c 


GEOLOGIC CONTROL 
Underground Injection of Liquid Waste Can be 
Environmentally Sound, 
W78-05899 SE 


GEOMORPHOLOGY 
Last-Glacial Alluvial Fan Sedimentation in the 
Lower Derwent Valley, Tasmania, 
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GEORGIA 
The Use of Water and Mincrals by Evergreen 
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GOVERNMENTS 


International Co-operation and Inland Waters: 
The Influence of Federalism, 
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GRAN’S PLOT 
A Method of Measuring Airborne Acidity: Its 
Application for the Determining of Acid Con- 
tent on Long-Distance Transported Particles 
and in Drainage Water from Spruces, 
W78-06003 SA 


GRAND TRAVERSE BAY REGION (MICH) 
Impact of Land Use on Ground Water Quality 
in the Grand Traverse Bay Region of Michigan, 
W78-05778 SA 


GRASS CARP 
The White Amur as a Biological Control for 
Aquatic Weeds in Indiana, 
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GRASSES 
No Metal Uptake by Corn or Grass. 
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Dynamics of Water-Soluble Salts in Soil Ir- 
rigated with Sewage Water, 
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GREAT BRITAIN 
Amenity and Equity: A Review of Local En- 
vironmental Pressure Groups in Britain, 
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GREAT LAKES 
Great Lakes Fish Egg and Larvae Identifica- 
tion: Proceedings of a Workshop, April 19-21, 
1976, Ann Arbor, Michigan. 
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Current Level of Taxonomic Information on 
Great Lakes Fish Eggs and Larvae, 
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Fish Inhabiting U.S. Waters of the Great 
Lakes, with Indications of their Relative 
Abundance and of their Importance as Com- 
mercial, Sport, or Forage Species, 
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Criteria for the Use of Vertical Averaging in 
Great Lakes Dispersion Models, 
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An Ecological Model for Lake Ontario Model 


Formulation, Calibration, and Preliminary 
Evaluation, 
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Review and Appraisal of Numerical Circulation 
Models for Lake Michigan, 
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Water Resources Research Program, 
Nearshore Currents at Point Beach, Wisconsin 
(1974-1975), 
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GROUNDWATER 
Computer Modelling of Groundwater 13C and 
14C Isotope Compositions, 
W78-05767 2F 


Impact of Land Use on Ground Water Quality 
in the Grand Traverse Bay Region of Michigan, 
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Characteristics of the Interrelation of Surface 
and Ground Waters in the Karakengir River 
Basin with a Disturbed Natural Regime, 
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Effect on Groundwater of Infiltration and 
Waste Water Treatment Near Ann, Jamtland 
County, (In Swedish), 

W78-06028 5B 


Identification of Distributed Parameters in 
Groundwater Basins, 
W78-06100 2F 


The Effect of the Spray Irrigation of Secondary 
Treated Effluent on the Vegetation, Soils and 
Groundwater Quality in a New Jersey Pine Bar- 
rens Habitat, 
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Water Resources Data for Oklahoma, Water 
Year 1975. 
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Water Resources Data for Utah, Water Year 
1975. 
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Water Resources Data for Montana, Water 
Year 1976. 
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Public Water Supplics of North Carolina, Part 
5. Southern Coastal Plain, 
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Use of Thermal-Infrared Imagery in Ground- 
Water Investigations in Montana, 
W78-06187 7B 


GROUNDWATER AVAILABILITY 
Proceedings of the Eleventh Biennial Con- 
ference on Ground Water. 
W78-06039 4B 


GROUNDWATER DEVELOPMENT 
Supplemental Colorado River Water for a 
Developed Groundwater Agriculture: A 
Problem of Quantities, Qualities and Conjunc- 
tive Use, 
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GROUNDWATER MOVEMENT 

Dispersion Calculations in Nonuniform 

Seepage, 
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Identification of Distributed Parameters in 
Groundwater Basins, 
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GROUNDWATER POTENTIAL 
Proceedings of the Eleventh Biennial Con- 
ference on Ground Water. 
W78-06039 4B 


GROUNDWATER RECHARGE 
Characteristics of the Interrelation of Surface 
and Ground Waters in the Karakengir River 
Basin with a Disturbed Natural Regime, 
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Proceedings of the Eleventh Biennial Con- 
ference on Ground Water. 
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Chemical Aspects of Ground Water Recharge 
with Wastewaters, 
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GROUNDWATER RESOURCES 
Ground-Water Resources of Emmons County, 
North Dakota, 
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Selected Hydrologic Data, Parowan Valley and 
Cedar City Valley Drainage Basins, Iron Coun- 
ty, Utah, 
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Water Resources Inventory of Northwest 
Florida, 
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Record of Ground-Water Exploration and 
Development, 1975-76, Moen, Truk, Eastern 
Caroline Islands, 
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Water Resources of No Name Valley, Colville 
Indian Reservation, Washington, 
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GROWTH RATES 
Phytoplankton Growth, Dissipation and Suc- 
cession in Estuarine Environments, 
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Inhibitory Effects of Copper on Marine 
Dinoflagellates, 
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Physiological Indices of Stress in Mytilus Edu- 
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GROWTH STAGES 

Terminologies for Intervals of Larval Fish 

Development, 
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Acid Precipitation and Reproductive Success of 
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Physiological Indices of Stress in Mytilus Edu- 
lis, 
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GULF OF BOTHNIA (FINLAND) 
Discharge of Nitrogen, Phosphorus and Or- 
ganic Matter into the Gulf of Bothnia, 
W78-05905 5B 


GULF OF FINLAND 
Winter Flood in Leningrad on December 20, 
1973, 


W78-05800 2E 
GYMNODINIUM 

Inhibitory Effects of Copper on Marine 

Dinoflagellates, 

W78-06157 5C 

Blooms of Gyrodinium Aureolum 


(Dinophyceae) in North European Waters, Ac- 
companied by Mortality in Marine Organisms, 
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GYRODINIUM 
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(Dinophyceac) in North European Waters, Ac- 
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HABITATS 
Environmental Status of the Lake Michigan 
Region, Volume 16. Amphibians and Reptiles 
of the Lake Michigan Drainage Basin, 
W78-05976 SC 


Identification of Relevant Criteria and Survey 
of Potential Application Sites for Artificial 
Habitat Creation, Volume I, Relevant Criteria 
for Marsh-Island Site Selection and Their Ap- 
plication. 

W78-06128 5G 


HALOGENATED PESTICIDES 
Halogenated Hydrocarbons in Wastewaters: 
Knowns and Unknowns, 
W78-05914 5B 


HEAVY METALS 


HALOGENS 


Virus Particle Aggregation and Halogen Disin- 
fection of Water Supplies, 
W78-05991 5F 


HAWAII 


Interaction of Tsunamis with the Hawaiian 
Islands Calculated by a Finite-Element Numeri- 
cal Model, 
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Simulation of Wastewater Injection into a 
Coastal Aquifer System Near Kahului, Maui, 
Hawaii, 

W78-06186 5B 


HAZARDS 


Nitrogen - An Essential Life Factor and a 
Growing Environmental Hazard, Report from 
Nobel Symposium No. 38. 

W78-05999 5B 


HEAT FLOW 


Effect of Soil Heat Flux on the Water Balance 
of a Small Catchment, 
W78-05777 2G 


HEAT TRANSFER 


Bed Conduction Computation for Thermal 
Models, 
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HEAT TREATMENT 

Treatment of Thermally-Conditioned Sludge 

Liquors, 
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HEATING 


Interferometric Observations of the Tempera- 
ture Structure in Water Cooled or Heated from 
Above, 
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HEAVY METAL MOVEMENT 


Effect of Land Disposal Applications of Mu- 
nicipal Wastes on Crop Yields and Heavy 
Metal Uptake, 

W78-05985 5B 


HEAVY METAL UPTAKE 


Effect of Land Disposal Applications of Mu- 
nicipal Wastes on Crop Yields and Heavy 
Metal Uptake, 
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HEAVY METALS 


No Metal Uptake by Corn or Grass. 
W78-05853 SE 


Effects of Incubation and Liming on Yield and 
Heavy Metal Uptake by Rye from Sewage- 
Sludged Soil, 

W78-05863 SE 


Characteristics of Municipal Wastewater 
Discharges, 1976, 
W78-05912 5B 


Pollutants in Sediments Off Palos Verdes, 
W78-05917 5B 


Metals in Seafoods Near Outfalls, 
W78-05921 5C 


Metals in Mussels from Harbors and Outfall 
Areas, 
W78-05922 5B 


The Cycle of Heavy Metals in Lakes, (In Ger- 


man), 
W78-05962 5B 
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HEAVY METALS 


Approaches to the Study of Microbial Trans- 
formations of Metals, 
W78-05978 5B 


Effect of Land Disposal Applications of Mu- 
nicipal Wastes on Crop Yields and Heavy 
Metal Uptake, 

W78-05985 5B 


Handling and Disposal of Sludges from Com- 
bined Sewer Overflow Treatment, Phase I - 
Characterization, 

W78-05987 SE 


Environmental Influences on the Accumulation 
of Lead, Cadmium, Mercury, Antimony, Ar- 
senic, Selenium, Bromine and Tin in Uniccllu- 
lar Algae Cultivated in Thailand and in Ger- 
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W78-05998 7 


Aluminum Manufacturer Removes Chromium. 
W78-06071 5D 


Sewage Sludge-Soil Systems: A Study of Metal 
Forms and Effect of Metals on Carbon and 
Nitrogen Transformations, 

W78-06139 SC 


Heavy Mctals in the Burrowing Bivalve Scro- 
bicularia Plana from the Tamar Estuary in 
Relation to Environmental Levels, 
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HELEOPLANKTON 

Effects of Submerged Macrophytes on 
Heleoplanktonic Cladocera, 
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HEMLOCK TREES 
The Fluorometric Behavior of Pulping Waste 
Liquors, A Valuable Tool for Lignin and Pulp- 
ing Research, 
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HERBICIDES 
Transport of Atrazine and Simazine in Runoff 
from Conventional and No-Tillage Corn, 
W78-05782 5B 
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Russian), 


W78-06091 3A 
HYPOLIMNION 

Maintenance of a Trout Fishery by Aeration in 

a Eutrophic Lake, 

W78-06171 5G 
IDAHO 


Biostimulation Characteristics of Wastes and 
Receiving Waters of the Snake River Basin. 
W78-06045 5C 


Bacterial Variations in Streams from a 
Southwest Idaho Rangeland Watershed, 
W78-06116 5B 


ILLINOIS 
Flood Plain Information: Fulton Branch, 
Webster Creck and Tributaries, Wamac, Il- 
linois. 
W78-05764 4A 
Flood Plain Information: Silver Creek and 
Tributaries, St. Clair County, Illinois - NO. 1. 


W78-05765 6F 
IMPOUNDMENTS 

Should Dams Be Built. The Volta Lake Exam- 

W7e-06033 sc 
INCINERATION 


Waste Water Flame Decontamination--By 
Dividing High Temperature Combustion 
Products into Number of Streams Correspond- 
ing to Number of Control Stages. 

W78-05842 SE 


Dissolved Metals in Aqueous Effluents from 
Municipal Incinerators, 
W78-05848 SE 


Heat Recovering Incineration of Organic Emis- 
sions Saves $970/000/Yr in Fuel Costs, 
W78-06072 SE 


Disposal of Waste-Oils and PCB’S in Cement 
Kilns, 
W78-06074 SE 


INCINERATORS 
The Environmental Costs of Landfills and In- 
cinerators, 


W78-05738 SE 
INDIA 

Policy of Pricing Irrigation Water, 

W78-05730 3F 
Rationalisation of Irrigation Rates in a 

Developing Country, 

W78-05731 3F 
INDIANA 


Economic and Environmental Impacts of 
Forest Resource Development, 
W78-05803 6A 


Chemical Systems Monroe Reservoir, Indiana, 
W78-05805 2H 


Sedimentation and Soil Alteration, Monroe 
Reservoir, Indiana, 
W78-05815 2J 


The White Amur as a Biological Control for 
Aquatic Weeds in Indiana, 
W78-05936 4A 


SUBJECT INDEX 


Water-Quality Assessment of the Middle Fork 
Anderson River Watershed, Crawford and 
Perry Counties, Indiana, 

W78-06190 SA 


INDUSTRIAL PRODUCTION 


Are Natural Resources Capital Using A 
Microanalytic Approach, 
W78-05732 6C 


INDUSTRIAL WASTES 


This Plant Marries Two Wastes, 
W78-05845 5D 


The Development of Heterotrophic Bacteria in 
Circulating Water Systems, (In Russian), 
W78-05893 5C 


Effects of Pollution on Water Quality, Perdido 
River and Bay, Alabama and Florida. 
W78-06044 5C 


Deleterious Effects of Cyanide on Early Life 
Stages of Atlantic Salmon (Salmo Salar), 
W78-06163 SC 


INFECTION 


Relation of Water Temperature to Infections of 
Coho Salmon (Oncorhynchus Kisutch), Chin- 
ook Salmon (O. Tshawytscha), and Steclhead 
Trout (Salmo Gairdneri) with Aeromonas Sal- 
monicida and A. Hydrophila, 

W78-06172 5C 


INFILTRATION 


Infiltration Formula Based on SCS Curve 
Number, 
W78-05819 2G 


Effect on Groundwater of Infiltration and 
Waste Water Treatment Near Ann, Jamtland 
County, (In Swedish), 

W78-06028 5B 


The Infiltration Cylinder: Some Comments on 
its Use, 
W78-06103 2G 


INFILTROMETERS 


The Infiltration Cylinder: Some Comments on 
its Use, 
W78-06103 2G 


INFLOW 


Use of Thermal-Infrared Imagery in Ground- 
Water Investigations in Montana, 
W78-06187 7B 


INFLUENT STREAMS 


Factors Affecting Effluent Quality from Fill- 
and-Draw Activated Sludge Reactors, 
W78-05875 5D 


INJECTION 


Underground Injection of Liquid Waste Can be 
Environmentally Sound, 
W78-05899 SE 


INJECTION WELLS 


Simulation of Wastewater Injection into a 
Coastal Aquifer System Near Kahului, Maui, 
Hawaii, 

W78-06186 5B 


INLAND WATERWAYS 


International Co-operation and Inland Waters: 
The Influence of Federalism, 
W78-05746 6E 


INLAND WETLANDS 


Inland Wetland Definitions, 
W78-06083 2H 


INVERTEBRATES 


INSECTICIDES 


The Toxicity of Carbophos for Some 
Hydrobionts, (In Russian), 
W78-05711 5C 


Disposal of Industrial Effluent Contg. Salts and 
Organic Matter Arising Partic. From Mfg. 
Weedkiller and Insecticides. 

W78-05885 5D 


Rotenone Tolerances of Stream-Bottom ‘In- 
sects, 
W78-06156 5C 


The Fate of Fenitrothion in an Aquatic 
Ecosystem, 
W78-06161 5C 


INSECTS 


Mosquitoes of Middle America, 
W78-05743 4A 


Relation of Sample Variations toPlate Orienta- 
tion in the Hester-Dendy Plate Sampler, 
W78-06147 7B 


Rotenone Tolerances of Stream-Bottom In- 
sects, 
W78-06156 5C 


INTAKE STRUCTURES 


Two Anomalies of Fish Larval Transport and 
Their Importance in Environmental Assess- 
ment, 

W78-06155 5C 


INTAKES 


Two Anomalies of Fish Larval Transport and 
Their Importance in Environmental Assess- 
ment, 

W78-06155 sC 


INTERCEPTION 


Computation of Precipitation Interception by 
the Plant Cover, 
W78-05796 21 


Interception by Pinus Patula in Relation to 
Rainfall Parameters, 
W78-06104 21 


INTERNAL WAVES 


Observations of Long Nonlinear Internal 
Waves in a Lake, 
W78-05771 2H 


INTERNATIONAL WATERS 


International Co-operation and Inland Waters: 
The Influence of Federalism, 
W78-05746 6E 


INTERTIDAL AREAS 


The Intertidal Sediment Habitats of the Lower 
Medway Estuary, Kent, 
W78-06002 5C 


INVERTEBRATES 


Seasonal Abundance and Spatial Distribution 
of Lake Michigan Macrobenthos, 1964-67, 
W78-06046 5C 


Analysis of Operation ‘Deep Six’ Benthic In- 
vertebrates. 
W78-06052 5C 


Relation of Sample Variations toPlate Orienta- 
tion in the Hester-Dendy Plate Sampler, 
W78-06147 7B 


Movement of Benthos During the Recoloniza- 


tion of Temporary Streams, 
W78-06159 5C 


SU-21 








INVESTMENT 


INVESTMENT 
Mcasuring Consumer Surplus Benefits of 
Water Supply Extensions in Developing Coun- 
trics, 
W78-05710 6D 


ION EXCHANGE 
A Study of the Possible Use of Ion-Exchange 
Resins in Textile Wastewater Treatment, (In 
Russian), 
W78-05886 5D 


IOWA 
Estimation of Benefits and Analysis of Factors 
Influencing Land Use Change in the Iowa 
River Flood Plain, 
W78-05811 6B 


Nutrient Content and Precipitation Over Iowa, 
W78-06020 SA 


IOWA RIVER (IA) 
Estimation of Benefits and Analysis of Factors 
Influencing Land Use Change in the lowa 
River Flood Plain, 
W78-05811 6B 


IRON 
Scasonal Measurements of Carbon, Nitrogen, 
Ash, Iron, Carbohydrates, and Pigments from 
Geographically Different Spartine Alterniflora 
Marshes in the Southeast, 
W78-06093 21 


IRRADIATION 
Electron-Beam Oxidation Treatment of a Com- 
mercial Dye by Use of a Dual-Tube Bubbling 
Column Reactor, 
W78-06079 5D 


IRRIGATED AGRICULTURE 
Supplemental Colorado River Water for a 
Developed Groundwater Agriculture: A 
Problem of Quantitics, Qualities and Conjunc- 
tive Use, 
W78-05705 4B 


Economic Analysis of Irrigation Production 
Functions: An Application of Linear Pro- 
gramming, 

W78-05714 3F 


IRRIGATED WASTEWATER 
Phosphorus Dynamics in Soils Irrigated with 
Municipal Wastewater, 


W78-05937 5D 
IRRIGATION 

Policy of Pricing Irrigation Water, 

W78-05730 3F 

Rationalisation of Irrigation Rates in a 

Developing Country, 

W78-05731 3F 


Phosphorus Dynamics in Soils Irrigated with 
Municipal Wastewater, 
W78-05937 sD 


IRRIGATION PRACTICES 
Dynamics of Water-Soluble Salts in Soil Ir- 
rigated with Scwage Watcr, 
W78-06010 5D 


I, Dynamics of Mercury in Lake Sediments. II. 
Studics on Organic Phosphorus in Soils Ir- 
rigated with Municipal Wastewaters, 

W78-06137 sc 


ISOHYETS 
Adequacy of Hydrologic Data for Application 
in West Virginia, 
W78-05931 7C 


$U-22 


SUBJECT INDEX 


ISOTOPE STUDIES 
Computer Modelling of Groundwater 13C and 


14C Isotope Compositions, 
W78-05767 2F 


Seasonal Trends of NH4(+) and NO3(-) 
Nitrogen Isotope Composition in Rain Col- 
lected at Julich, Germany, 

W78-06113 SA 


ISRAEL 
Nearshore Sediment Pollution in Israel by 
Trace Metals Derived from Sewage Effluent, 
W78-05887 5B 


ITALY (ROME COASTAL AREA) 
The Bacterial Pollution of the Coastal Waters 
of the Province of Rome, (In Italian), 
W78-05948 5C 


JORDAN RIVER (UT) 
Utah Lake-Jordan River Basin Modeling Pro- 
ject. Volume I. Summary Report. Volume II. 
Appendix. 
W78-05983 5B 


JUDICIAL DECISIONS 
Challenging Effluent Limitations, 
W78-05759 5G 


JUVENILE GROWTH STAGE 
Relation of Water Temperature to Infections of 
Coho Salmon (Oncorhynchus Kisutch), Chin- 
ook Salmon (O. Tshawytscha), and Steelhead 
Trout (Salmo Gairdneri) with Aeromonas Sal- 
monicida and A. Hydrophila, 
W78-06172 oe 


KEROGENS 
Alkaline Potassium Permanganate Degradation 
of Insoluble Organic Residues (Kerogen) Iso- 
lated from Recently-Deposited Algal Mats, 
W78-06000 5B 


KOPET-DAG PIEDMONT PLAIN (USSR) 
Salt Extraction from Sulfate Salinized Soil in 
the Kopet-Dag Piedmont Plain Studied by 
Modeling of Leaching, (In Russian), 


W78-06009 3C 
LABORATORIES 

Canning Group Expansions. 

W78-05908 5D 


LABORATORY EQUIPMENT 
Cooling Discontinuous Waters with a Single 
Refrigeration Unit, 
W78-06146 5G 


LABORATORY TESTS 
Effects of Soil, Cover Crop, and Nutrient 
Source on Amounts and Forms of Phosphorus 
Movement Under Simulated Rainfall Condi- 
tions, 
W78-05780 5B 


Algal Assay Procedure Bottle Test. 
W78-06043 SC 


Yeast Production on Spent Sulphite Liquor, 
W78-06078 5D 


The Infiltration Cylinder: Some Comments on 
its Use, 
W78-06103 2G 


Packing and Angle of Repose of Naturally 
Sedimented Fine Silica Solids Immersed in 
Natural Aqucous Electrolytes, 

W78-06106 2J 





Liquefaction Potential of Dams and Founda- 
tions, Report 1. Laboratory Standard Penetra- 
tion Tests on Reid Bedford Model and Ottawa 
Sands, 

W78-06124 8D 


Acoustic Emission and Mechanical Properties 
of Snow Related to Avalanche Release, 
W78-06129 2c 


LAGUNA MORMONA (MEXICO) 


Alkaline Potassium Permanganate Degradation 
of Insoluble Organic Residues (Kerogen) Iso- 
lated from Recently-Deposited Algal Mats, 

W78-06000 5B 


LAKE ASHTABULA (ND) 


Diversity and Distribution of Mussels 
(Bivalvia: Unionacea) in a Eutrophic Reservoir, 
Lake Ashtabula, North Dakota, 

W78-05959 SC 


LAKE BAIKAL (USSR) 1 


Primary Plankton Production in Lake Baikal, 
(In Russian), 
W78-065709 5c 


LAKE CLASSIFICATION 


The Use of Satellite Imagery for Lake Classifi- 
cation in Wisconsin, 
W78-05935 2H 


LAKE CONSTANCE (SWITZ) 


Investigation of the Suspended Solids from 
Lake Constance Affluents, (In German), 
W78-06016 5B 


LAKE CONSTANCE (WEST GERMANY) 


Some Tables and Remarks Concerning the 
Pelagic Crustacean-Association of Lake Con- 
stance 1952-1962, (In German), 

W78-05747 SC 


LAKE DUSYA (USSR) 


Peracarida from Lake Dusya (Baltic Sea Basin) 
(In Russian), 
W78-05737 5C 


LAKE ERIE 


Criteria for the Use of Vertical Averaging in 
Great Lakes Dispersion Models, 


W78-05947 5B 
Federal Lake Erie Water Quality Standards 
Proposals. 

W78-06048 5G 


LAKE LUCERNE (SWITZ) 


The Cycle of Heavy Metals in Lakes, (In Ger- 
man), 
W78-05962 5B 


LAKE MEMPHREMAGOG (QUEBEC) 


Production of Chironomus, Procladius, and 
Chaoborus at Different Levels of Phytoplank- 
ton Biomass in Lake Memphremagog, Quebec- 
Vermont, 

W78-05968 SC 


LAKE METIGOSHE WATERSHED (ND- 
MANITOBA) 


Hydrogeology of the Lake Metigoshe Basin 
North Dakota and Manitoba, 
W78-05933 5B 


LAKE MICHIGAN 


Remote Sensing of Land Use and Water Quali- 
ty Relationships-Wisconsin Shore, Lake 
Michigan, 

W78-05749 SA 





Identif 


Inshor 
Near t 
1975, 

W78-0: 


Nutrie 
Lake } 
Ww78-0 


Asses: 
in Lak 
W78-0 


Envirc 
Regio! 
Michi 
Ww78-0 
Envir 
Regio 
Michi 
Ww78-( 


Seaso 
of La 
w78- 


Revic 
Mode 
Ww78- 


Wate 
Near: 
(1974 
W78- 


LAKE | 
Envi 
Regi 
Drait 
W78- 


Envi 
Regi 
of th 
w78 


LAKE 
Mer 
Sout 
Ww78 


LAKE 
The 
w78 


LAKE 
Crit 
Gres 
w7s 


The 
wT 


An 

For 
Eva 
wii 


LAKE 
Dis! 
Aqu 
(Ea 
W7 


LAKé 
Bac 
Wa 
W7 





netra- 
ttawa 


8D 
erties 
2c 
dation 
) Iso- 


5B 


ussels 
rvoir, 


assifi- 


2H 


from 

5B 

g the 
Con- 


SC 


}asin) 


5C 


ng in 
5B 
dards 


5G 


Ger- 


5B 


and 
lank- 
ebec- 


$C 


Basin 

5B 
Juali- 
Lake 


SA 








ee een mere Te ee OE 


Identification of Larval Fishes Taken from the 
Inshore Waters of Southeastern Lake Michigan 
Near the Donald C. Cook Nuclear Plant, 1973- 
1975, 


W78-05758 2H 
Nutrient Enrichment and Eutrophication of 
Lake Michigan, 

W78-05970 SC 


Assessment of Whitefish and Related Species 
in Lakes Michigan and Superior, 
W78-05971 2H 


Environmental Status of the Lake Michigan 
Region, Volume 4. Phytoplankton of Lake 
Michigan, 

W78-05973 5C 


Environmental Status of the Lake Michigan 


Region, Volume 6. Zoobenthos of Lake 
Michigan, 
W78-05974 5C 


‘Seasonal Abundance and Spatial Distribution 
of Lake Michigan Macrobenthos, 1964-67, 
W78-06046 5C 


Review and Appraisal of Numerical Circulation 
Models for Lake Michigan, 


W78-06122 2H 
Water Resources Research Program, 
Nearshore Currents at Point Beach, Wisconsin 
(1974-1975), 

W78-06123 2H 


LAKE MICHIGAN BASIN 
Environmental Status of the Lake Michigan 
Region, Volume 14. Birds of the Lake Michigan 
Drainage Basin, 
W78-05975 5C 


Environmental Status of the Lake Michigan 
Region, Volume 16. Amphibians and Reptiles 
of the Lake Michigan Drainage Basin, 

W78-05976 5C 


LAKE OAHE (SD) 
Mercury Concentrations in Fish in Lake Oahe, 
South Dakota, April 16 to September 27, 1972. 
W78-06051 $C 


LAKE OF THE OZARKS (MO) 
The Quality of Lake of the Ozarks. 
W78-06050 5B 


LAKE ONTARIO 
Criteria for the Use of Vertical Averaging in 
Great Lakes Dispersion Models, 
W78-05947 5B 


The Arrested Topographic Wave, 
W78-06117 2H 


An Ecological Model for Lake Ontario Model 


Formulation, Calibration, and Preliminary 
Evaluation, 
W78-06119 2H 


LAKE OPINICON (ONTARIO) 


Distribution, Seasonality, and Biomass of 
Aquatic Macrophytes in Lake Opinicon 
(Eastern Ontario), 

W78-06088 2H 


LAKE POWELL (ARIZ-UTAH) 
Bacterial Contamination of Lake Powell 
Waters: An Assessment of the Problem, 
W78-05972 5B 


SUBJECT INDEX 


LAKE REHABILITATION 


Aeration/Circulation Keeps Aigal Blooms in 
Check, 
W78-06140 5G 


LAKE SANTO-PARMENSE (ITALY) 


Physical and Chemical Limnology and 
Chlorophyll-a Contents in the Phytoplankton of 
a Mountain Lake Lake Santo Parmense, Italy, 
(In Italian), 

W78-05820 5C 


LAKE SEDIMENTS 


The Cycle of Heavy Metals in Lakes, (In Ger- 
man), 


W78-05962 5B 
Nutrient Release from Anarobic Sediments, 

W78-06007 5C 
Paleogeochemistry and _ Interstitial Water 


Chemistry from Sediments of Five Maine 
Lakes, 
W78-06199 2H 


LAKE SUPERIOR 
Potential Toxicity of Taconite Tailings to 
Aquatic Life in Lake Superior, 
W78-05954 5C 


Assessment of Whitefish and Related Species 
in Lakes Michigan and Superior, 
W78-05971 2H 


LAKE TRESTICKELN (SWEDEN) 
Benthos of an Acid Lake, 
W78-06154 sc 


LAKE VANERN (SWEDEN) 
Phosphorus Loading and Response in Lake 
Vanern Nearshore Areas, 
W78-05966 5C 


LAKE WACCABUC (NY) 
Maintenance of a Trout Fishery by Aeration in 
a Eutrophic Lake, 


W78-06171 5G 
LAKES 

Planning Methodology for Analysis and 
Management on Lake Eutrophication, 
W78-05715 SC 
Observations of Long Nonlinear Internal 
Waves in a Lake, 

W78-05771 2H 


The Use of Satellite Imagery for Lake Classifi- 
cation in Wisconsin, 
W78-05935 2H 


Eutrophication in Vermont, 
W78-05977 SC 


Utilization of Satellite Data for Inventorying 
Prairie Ponds and Lakes, 
W78-05979 2H 


Dissolved Organic Matter and Lake Metabol- 
ism, 
W78-06142 5C 


A Two Dimensional Lake Circulation Model 
Using the Methods of Finite Elements, 
W78-06200 2H 


LAND APPLICATION 
Effect of Land Disposal Applications of Mu- 
nicipal Wastes on Crop Yields and Heavy 
Metal Uptake, 
W78-05985 5B 


LARVAE 


Use of Climatic Data in Estimating Storage 
Days for Soils Treatment Systems, 


W78-05993 SE 
LAND RECLAMATION 

Ocean Dumping: Philadelphia's Story. 

W78-06021 SE 
LAND SUBSIDENCE 


Land-Surface Subsidence in the Houston-Gal- 
veston Region, Texas, 
W78-06195 2F 


Estimating Parameters of Compacting Fine- 
Grained Interbeds Within a Confined Aquifer 
System by a One-Dimensional Simulation of 
Field Observations, 

W78-06196 2F 


Hydrogeologic Effects of Subsidence, San 
Joaquin Valley, California, 
W78-06197 4B 


Land Subsidence Stopped by Artesian-Head 
Recovery, Santa Clara Valley, California, 
W78-06198 4B 


LAND USE 
Programmer's and User’s Manual for’ ‘the 
Tributary Water Quality Model (Final Report 
on Phase 2), 
W78-05717 5B 


Remote Sensing of Land Use and Water Quali- 


ty Relationships-Wisconsin Shore, Lake 
Michigan, 
W78-05749 SA 


Impact of Land Use on Ground Water Quality 
in the Grand Traverse Bay Region of Michigan, 
W78-05778 5A 


Estimation of Benefits and Analysis of Factors 
Influencing Land Use Change in the Iowa 
River Flood Plain, 

W78-05811 6B 


A Field Study of the Agricultural Use of 
Sewage Sludge: II. Effect on Soil N and P, 
W78-06059 SE 


LANDFILLS 
The Environmental Costs of Landfills and In- 
cinerators, 


W78-05738 SE 

The Treatability of Leachates from Sanitary 

Landfills, 

W78-06148 5D 
LANDSAT-1 


Utilization of Satellite Data for Inventorying 
Prairie Ponds and Lakes, 
W78-05979 2H 


LANDSAT IMAGERY 
The Application of Remote Sensing to the 
Development and Formulation of Hydrologic 
Planning Modcls. 
W78-05718 4D 


The Use of Satellite Imagery for Lake Classifi- 
cation in Wisconsin, 
W78-05935 2H 


LARVAE 
Great Lakes Fish Egg and Larvae Identifica- 
tion: Proceedings of a Workshop, April 19-21, 
1976, Ann Arbor, Michigan. 
W78-05753 2H 


Current Level of Taxonomic Information on 


Great Lakes Fish Eggs and Larvae, 
W78-05754 2H 


SU-23 








LARVAE 


Fish Egg and Larvac Studics: Some Problems 
and Recommendcd Solutions, 


W78-05756 2H 
Terminologics for Intervals of Larval Fish 
Development, 

W78-05757 2H 


Identification of Larval Fishes Taken from the 
Inshore Waters of Southcastern Lake Michigan 
Near the Donald C. Cook Nuclear Plant, 1973- 
1975, 

W78-05758 2H 


Two Anomalics of Fish Larval Transport and 
Their Importance in Environmental Assess- 
ment, 

W78-06155 SC 


LARVAL GROWTH STAGE 
Acid Precipitation and Reproductive Success of 
Ambystoma Salamandcrs, 
W78-06145 5C 


Two Anomalics of Fish Larval Transport and 
Their Importance in Environmental Assess- 
ment, 

W78-06155 SC 


The Effect of Temperature on the Distribution 
and Biomass of Mytilus Edulis in the Alamitos 
Bay Arca, 

W78-06166 5C 


LASER HOLOGRAPHY 
The ABC's of Diatom Identification Using 
Lascr Holography, 
W78-06035 SA 


LEACHATE 
Evaluation of Leachate Characteristics and 
Physical Propertics of Compacted Mixtures of 
Fly Ash and Wastewater Sludge, 
W78-06118 5B 


The Treatability of Leachates from Sanitary 
Landfills, 
W78-06148 5D 


LEACHING 
Nitrate Leaching During Long-Term Spray Ir- 
rigation for Treatment of Secondary Sewage 
Effluent on Woodland Sites, 
W78-05903 5B 


Salt Extraction from Sulfate Salinized Soil in 
the Kopct-Dag Piedmont Plain Studicd by 
Modeling of Leaching, (In Russian), 

W78-06009 3C 


LEAD 
Effects of Deicing Salts and Lead Upon Trees, 
Shrubs and Soils in Connccticut, 
W78-05787 5B 


Lead Contamination in Drinking Water in 
Ljublijana, (In Slovenian), 
W78-0598 1 SA 


The Permissible Concentration of Lead in 
Water, (In Russian), 


W78-05989 5G 
LEAST SQUARES METHOD 

Optimal State Analysis of Reservoirs, 

W78-05817 4A 


LEGAL ASPECTS 
Challenging Efflucnt Limitations. 
W78-05759 5 


Heavy Hands on the Pollution Controls, 
W78-06031 5G 


SU-24 





SUBJECT INDEX 


LEGISLATION 
A Guide to Understanding and Administrating 
the Massachusetts Wetlands Protection Act. 
W78-06084 6E 


LENINGRAD (USSR) 
Wintcr Flood in Leningrad on December 20, 
1973, 
W78-05800 2E 


LETHAL LIMIT 
The Permissible Concentration of Lead in 
Water, (In Russian), 
W78-05989 5G 


LEVEE FAILURE 
A Stochastic Model of Levee Failure, 
W78-05724 8D 


LEZ RIVER (FRANCE) 
The Problem of Pollution in the Montpellier Re- 
gion, (In French), 


W78-05906 5B 
LIFE HISTORY STUDIES 

Terminologics for Intervals of Larval Fish 

Development, 

W78-05757 2H 
LIME 


Treatment of Waste Water Containing Am- 
monium Sulphate and Organic Cpds.--By Ad- 
ding Lime to Ppte. Calcium Sulphate; Contact- 
ing with Hot Air to Remove Ammonia and In- 
cincrating Residue. 

W78-05708 5D 


Recovery of Lime and Magnesium in Potable 
Water Treatment, 
W78-05990 SF 


Nature and Treatability of Dyeing Waste- 
waters, 


W78-06080 5D 

Aerobic Digestion of Sewage Lime Sludge, 

W78-06095 5D 
LIMNOLOGY 

Physical and Chemical Limnology and 


Chlorophyll-a Contents in the Phytoplankton of 
a Mountain Lake Lake Santo Parmense, Italy, 
(In Italian), 

W78-05820 SC 


LINEAR PROGRAMMING 
Supplemental Colorado River Water for a 
Developed Groundwater Agriculture: A 
Problem of Quantities, Qualities and Conjunc- 
tive Use, 
W78-05705 4B 


Economic Analysis of Irrigation Production 


Functions: An Application of Linear Pro- 

gramming, 

W78-05714 3F 

Economic and Environmental Impacts of 

Forest Resource Development, 

W78-05803 6A 

Optimal State Analysis of Reservoirs, 

W78-05817 4A 
LININGS 

Protection of Underground Water Mains 

Against Corrosion, 

W78-05826 8G 


LIQUEFACTION 
Liquefaction Potential of Dams and Founda- 
tions, Report 1. Laboratory Standard Penctra- 


tion Tests on Reid Bedford Model and Ottawa 
Sands, 
W78-06124 8D 


LITTLE WHEELING CREEK (WV) 
Flood Plain Information: Little Wheeling 
Creek, Triadelphia to Valley Grove, Ohio 
County, West Virginia. 
W78-05763 4A 


LIVERPOOL BAY (ENGLAND) 
The Use of Faecal Bacteria as a Tracer for 
Sewage Sludge Disposal in the Sea, 


W78-05876 5B 
LIVESTOCK 

Water Use Rates for Rural Water Systems, 

W78-05809 6B 
LOACH 


Uptake of Dissolved Ammonium and Nitrate 
Ion by the Fry of Common Carp, Crucian Carp 
and Loach from Surrounding Water, (In 
Japanese), 

W78-06006 5C 


LOAM 
Influence of Artificial Drainage on Penctration 
of Coliform Bacteria from Septic Tank Ef- 
fluents into Wet Tile Drained Soils, 
W78-05881 5B 


LONG-TERM PLANNING 
The Use and Integration of Ground and Sur- 
face Water Models in the 208 Planning Process, 
W78-05895 SB 


LOUISIANA 
Productivity and Nutrient Export Studies in a 
Cypress Swamp and Lake System in Louisiana, 


W78-06054 5C 

Hydrology and Water Quality of the 

Atchafalaya River Basin, 

W78-06184 4A 
LOW FLOW 

Low-Flow Wastewater Treatment. 

W78-05859 5D 


Estimates of Low Flows Using Watershed and 
Climatic Parameters, 
W78-05944 2E 


MACOMA 
Sublethal Effects of Oil on Mollusc Species 
from the Baltic Sea, 
W78-06144 5C 


MACROINVERTEBRATES 
Environmental Status of the Lake Michigan 


Region, Volume 6. Zoobenthos of Lake 
Michigan, 

W78-05974 sC 
MACROPHYTES 

Effects of Submerged Macrophytes on 
Heleoplanktonic Cladocera, 

W78-05980 5C 
MAGNESIUM CARBONATE 


Recovery of Lime and Magnesium in Potable 
Water Treatment, 
W78-05990 5F 


MAINE 
Paleogeochemistry and_ Interstitial Water 
Chemistry from Sediments of Five Maine 
Lakes, 
W78-06199 2H 








MANAGE 
A Mode 
Waste D 
W78-05" 


Planning 
Manage 
W78-05 


Optimiz 
Water N 
W78-05 


Vermor 
W78-05 


Procecc¢ 
ference 
W78-06 


MAPPING 
Wetlan 
York, 
W78-06 


Study 
Using $ 
'W78-06 


Coasta! 
of Rem 
W78-0¢ 


MAPS 
Adequ: 
in Wes 
W78-0! 


MARGIN 
Price | 
Model: 
W78-0. 


MARINE 
Study 
tures, | 
W78-0 


MARSH 
Altern 
ginia’s 
W78-0 


MARSH 
Propas 
for Sh 
W78-0 


Seasor 
the M: 
W78-0 


Seaso; 
Ash, | 
Geogr 
Marsh 
W78-( 


MARSH 
Use o 
ing, 
W78-( 


Obser 


in Eas 
W78-( 


Effec 
Popul 
Count 
W78- 





tawa 


8D 


eling 
Ohio 


4A 


5B 


6B 


itrate 
Carp 
, (In 


SC 


ration 
« Ef- 


5B 


| Sur- 
CESS, 
5B 


sina 
siana, 
5C 


the 


4A 


SD 
d and 


2E 


pecies 
5C 
chigan 
Lake 


SC 


5C 


otable 


SF 


Water 
Maine 


2H 














MANAGEMENT 
A Model for Planning and Location of On-Site 
Waste Disposal Systems, 
W78-05713 SE 


Planning Methodology for Analysis and 
Management on Lake Eutrophication, 
W78-05715 5C 


Optimization Methods for Planning Waste 
Water Management Systems, 
W78-05723 5G 


Vermont's Water Resource Research Needs, 
W78-05801 6B 


Proceedings of the Eleventh Biennial Con- 
ference on Ground Water. 
W78-06039 4B 


MAPPING 

Wetland Mapping in New Jersey and New 
York, 

W78-06092 7c 


Study of Near-Infrared Snow Reflectance 
Using Skylab S192 Multispectral Scanner Data, 
'W78-06120 2C 


Coastal Wetlands: The Present and Future Role 
of Remote Sensing, 
W78-06188 7B 


MAPS 
Adequacy of Hydrologic Data for Application 
in West Virginia, 
W78-05931 7C 


MARGINAL PRICE 
Price Variable in Residential Water Demand 
Models, 
W78-05703 6D 


MARINE POLLUTION 
Study of the Contamination of Marine Cul- 
tures, (In French), 
W78-05897 5B 


MARSH MANAGEMENT 
Alternative Management Strategies for Vir- 
ginia’s Coastal Wetlands: A Program of Study, 
W78-06086 6G 


MARSH PLANTS 
Propagation and Use of Spartina Alterniflora 
for Shoreline Erosion Abatement, 
W78-05751 4A 


Seasonal Nutrient and Sodium Accumulation in 
the Macrophyte Pontederia Cordata, 
W78-06085 2I 


Seasonal Measurements of Carbon, Nitrogen, 
Ash, Iron, Carbohydrates, and Pigments from 
Geographically Different Spartine Alterniflora 
Marshes in the Southeast, 

W78-06093 21 

MARSHES 

Use of a Natural Marsh for Wastewater Polish- 
ing, 

W78-05960 5D 


Observation on Productivity of Swamp Streams 
in Eastern North Carolina, 
W78-06056 sc 


Effects of Stream Channelization on Fish 
Populations in the Buena Vista Marsh, Portage 
County, Wisconsin, 

W78-06090 5C 


SUBJECT INDEX 


Seasonal Measurements of Carbon, Nitrogen, 
Ash, Iron, Carbohydrates, and Pigments from 
Geographically Different Spartine Alterniflora 
Marshes in the Southeast, 

W78-06093 21 


Identification of Relevant Criteria and Survey 
of Potential Application Sites for Artificial 
Habitat Creation, Volume I, Relevant Criteria 


for Marsh-Island Site Selection and Their Ap- 
plication. 
W78-06128 5G 


MASS TRANSFER 


Mass Transfer in the Liquid Phase with Tubu- 


lar Waste-Watcr Treatment Contractor, 
W78-05892 5D 


MASSACHUSETTS 


A Guide to Understanding and Administrating 
the Massachusetts Wetlands Protection Act. 
W78-06084 6E 


MASSACHUSETTS WETLAND PROTECTION 
ACT 


A Guide to Understanding and Administrating 
the Massachusetts Wetlands Protection Act. 
W78-06084 6E 


MATHEMATICAL MODELS 


Price Variable in Residential Water Demand 
Models, 
W78-05703 6D 


Programmer's and User’s Manual for the 
Tributary Water Quality Model (Final Report 
on Phase 2), 

W78-05717 5B 


The Anatomy of the Modelling Process, 
W78-05726 2A 


A General Class of Stochastic Models for 
Hydrologic Sequences, 
W78-05768 2A 


A Criterion of Efficiency for Rainfall-Runoff 
Models, 
W78-05770 2A 


Interaction of Tsunamis with the Hawaiian 
Islands Calculated by a Finite-Element Numeri- 
cal Model, 

W78-05772 2L 


Development of a Version of Stanford Model 
and its Evaluation for Streamflow Synthesis 
from Small Watersheds in West Virginia, 

W78-05808 2E 


Diurnal Temperature Distribution in Small 
Water Reservoirs (Phase II), 
W78-05818 2H 


Simple Methods for Rainfall-Runoff-Process. 
Runoff Hydrograph Curves for Rain and Mixed 
Water Canals (Einfache Modelle fuer 
Niederschlag-Abfluss-Prozesse. Abfluss- 
ganglinien fuer Regen und Mischwasser- 
kanaele), 

W78-05823 5D 


Utah Lake-Jordan River Basin Modeling Pro- 


ject. Volume I. Summary Report. Volume II. 
Appendix. 
W78-05983 5B 


Procedures for Estimating Dry Weather Pollu- 


tant Deposition in Sewerage Systems, 
W78-05984 5B 


MEMBRANES 


Temperature Effects on the Activated Sludge 
Process, 
W78-06115 5D 


Determination of Biochemical-Oxygen-Demand 
Parameters, 
W78-06174 SA 


A Two Dimensional Lake Circulation Model 
Using the Methods of Finite Elements, 
W78-06200 2H 


MATHEMATICAL STUDIES 
Estimation of Benefits and Analysis of Factors 
Influencing Land Use Change in the lowa 
River Flood Plain, 
W78-05811 6B 


MAUI (HAWAII) 
Simulation of Wastewater Injection into a 
Coastal Aquifer System Near Kahului, Maui, 
Hawaii, 
W78-06186 5B 


MAYFLIES ’ 
Rotenone Tolerances of Stream-Bottom In- 
sects, 

W78-06156 sc 


Phototactic and Thermotactic Responses 
Facilitating Survival of Cloeon Dipterum 
(Ephemeroptera) Larvae Under Winter Anoxia, 
W78-06162 ts 


MEASUREMENT 
Measurement of Sediment Control Impacts on 
Agriculture, 
W78-05701 5G 


A Proposed Modification to the Classical 
Method of Calculating Alkalinity of Natural 
Waters, 


W78-06019 5A 
MECHANICAL EQUIPMENT 

Sanitary District Solves Sludge Removal 

Problem. 

W78-05862 5G 


MEDWAY ESTUARY (ENGLAND) 
The Intertidal Sediment Habitats of the Lower 
Medway Estuary, Kent, 
W78-06002 5C 


MELTING 
Investigation of the Dynamics of Snow-Cover 
Melting from Meteorological-Satellite Data, 


W78-05788 2C 
MEMBRANE PROCESSES 

Membrane Separation Process--Principles, 

Practice, and Prospects, 

W78-05877 5D 


Pressure Driven Membrane Processes in the 
Treatment of Industrial Effluents, 
W78-06075 5D 


Membrane Processes Used for the Treatment 
of Industrial Effluents, 
W78-06082 5D 


MEMBRANES 
Pressure Driven Membrane Processes in the 
Treatment of Industrial Effluents, 
W78-06075 5D 


Membrane Processes Used for the Treatment 


of Industrial Effluents, 
W78-06082 5D 


$U-25 








MERCURY 


MERCURY 
Mercury Concentrations in Fish in Lake Oahc, 
South Dakota, April 16 to September 27, 1972. 
W78-06051 5C 


I. Dyuamics of Mercury in Lake Sediments. II. 
Studics on Organic Phosphorus in Soils Ir- 
rigated with Municipal Wastewaters, 

W78-06137 5c 


MERSEY ESTUARY (ENGLAND) 
Planning for Cleaning Up an Estuary--Part IT: 
Physical Planning for the Mersey, 
W78-06062 5G 


MESOTROPHY 
Peracarida from Lake Dusya (Baltic Sea Basin) 
(In Russian), 
W78-05737 of 


METABOLISM 
Phototrophic Purple and Green Bacteria in a 
Sewage Treatment Plant, 


W78-05883 5D 

Dissolved Organic Matter and Lake Metabol- 

ism, 

W78-06142 $C 
METALS 


Dissolved Metals in Aqucous Effluents from 
Municipal Incincrators, 
W78-05848 SE 


Metals in Power Plant Cooling Water 
Discharges, 
W78-05913 5B 


Migration of Trace Metals in Interfaces of Sea- 
water and Polluted Surficial Sediments, 
W78-06022 5B 


Sodium Bicarbonate Helps Metal Plant Mcet 
Federal Standards, 
W78-06073 5D 


Metal Toxicity to Embryos and Larvae of 
Seven Freshwater Fish Species - I. Cadmium, 
W78-06151 5C 


METHANE 
Converting Wastes to Energy--A Conceptual 
Approach, 
W78-05896 SD 


METHODOLOGY 
A Mathematical Model for the Analysis of 
Multi-Reservoir Flood Control Systems, 
W78-05721 4A 


Fish Egg and Larvae Studies: Some Problems 
and Recommended Solutions, 
W78-05756 2H 


A Proposed Modification to the Classical 
Method of Calculating Alkalinity of Natural 
Waters, 

W78-06019 SA 


Integrating Scientific Data into Environmental 
Planning and Impact Analysis, General 
Methodology and a Case Study, 

W78-06058 6G 


MICHIGAN 
Impact of Land Use on Ground Water Quality 
in the Grand Traverse Bay Region of Michigan, 
W78-05778 SA 


The Chemical Composition of Atmospheric 
Precipitation from Seiected Stations in 
Michigan, 

W78-06027 SA 


SU-26 





SUBJECT INDEX 


MICROBIAL TRANSFORMATION 
Approaches to the Study of Microbial Trans- 
formations of Metals, 
W78-05978 5B 


MICROBIOLOGICAL STUDIES 
Study of the Contamination of Marine Cul- 
tures, (In French), 
W78-05897 5B 


MICROORGANISMS 
Participation of Microorganisms in the Purifica- 
tion of Sewage from Cyanides, (In Russian), 
W78-05889 5D 


Mass Transfer in the Liquid Phase with Tubu- 


lar Waste-Watcr Treatment Contractor, 
W78-05892 5D 


Recovery of Yeast from Confectionery Ef- 
fluent, 
W78-06070 5D 


Temperature Effects on the Activated Sludge 
Process, 


W78-06115 5D 
MIDDLE AMERICA 

Mosquitoes of Middle Amcrica, 

W78-05743 4A 


MIDDLE FORK ANDERSON RIVER (IND) 
Water-Quality Assessment of the Middle Fork 
Anderson River Watershed, Crawford and 
Perry Counties, Indiana, 

W78-06190 SA 


MIGRATION 
Migration of Trace Metals in Interfaces of Sea- 
watcr and Polluted Surficial Sediments, 
W78-06022 SB 


MIGRATORY BIRDS 
Environmental Status of the Lake Michigan 
Region, Volume 14. Birds of the Lake Michigan 
Drainage Basin, 
W78-05975 5C 


MILITARY ASPECTS 
The Effect of Military Transportation Activi- 
tics on the Environment, 
W78-06126 4C 


MILITARY TRANSPORTATION 
The Effect of Military Transportation Activi- 
ties on the Environment, 
W78-06126 4C 


MINE ACIDS 
The Treatability of Leachates from Sanitary 
Landfills, 
W78-06148 5D 


MINE DRAINAGE 
Resources Allocation to Optimize Mining Pollu- 
tion Control, 
W78-06138 5G 


A Watcer-Quality Assessment of the Busseron 
Creek Watershed, Sullivan, Vigo, Greene, and 
Clay Counties, Indiana, 

W78-06191 5B 


MINERALOGY 
Sewage Sludge-Soil Systems: A Study of Metal 
Forms and Effect of Metals on Carbon and 
Nitrogen Transformations, 
W78-06139 5C 


MINNESOTA 
Effects of Deicing Salts on Woody Vegetation 
Along Minncsota Roads, 
W78-05786 5B 


Effects of Silt and Turbidity from Agricultural 
Drainage on Benthic Invertebrates in Streams 
in Western Minnesota, 

W78-06065 4D 


MISSISSIPPI 
Aqucous- and Scdiment-Phase Phosphorus 
Yields from Five Southern Pine Watersheds, 


W78-05781 SB 
MISSOURI 

The Quality of Lake of the Ozarks. 

W78-06050 5B 


Final Report to the National Science Founda- 
tion Research Applied Directorate Weather 
Modification Association, 

W78-06130 3B 


MIXED INTEGER PROGRAMMING 
Regional Water Supply Planning by Interactive 
Systems Analysis, 
W78-05712 4A 


A Mathematical Model for the Analysis of 
Multi-Reservoir Flood Control Systems, 
W78-05721 4A 


MIXING 
Dilution Gauging on the Recession Limb: 1. 
Constant Rate Injection Method, 
W78-05774 8B 


MODEL STUDIES 
A Model Criterion for Site Selection of Larger 
Scale Technical Facilities in the Upper Rhine 
Region, 
W78-05720 5G 


Optimization Methods for Planning Waste 
Water Management Systems, 





W78-05723 5G 
The R tional Resp to Changes in 
Water Quality: A Survey and Critique, 

W78-05728 5G 


The Role of Systems Analysis in Water Pro- 
gram Development, 
W78-05748 6A 


A General Class of Stochastic Models for 
Hydrologic Sequences, 
W78-05768 2A 


Analysis of Hydrological Recession Curves, 
W78-05769 2E 


A Criterion of Efficiency for Rainfall-Runoff 
Models, 
W78-05770 2A 


Interaction of Tsunamis with the Hawaiian 
Islands Calculated by a Finite-Element Numen- 
cal Model, 

W78-05772 2L 


Effect of Soil Heat Flux on the Water Balance 
of a Small Catchment, 
W78-05777 2G 


Simple Methods for Rainfall-Runoff-Process. 
Runoff Hydrograph Curves for Rain and Mixed 
Water Canals (Einfache Modelle fuer 
Niederschlag-A bfluss-Prozesse. Abfluss- 
ganglinicn fuer Regen und Mischwasser- 
kanacle), 

W78-05823 5D 


New Approach to Bacterial Kinetics in Waste- 
water, 
W78-05894 5C 


} 





Convertir 


Approacl 
W78-0585 


Developr 
Model a1 
Surface < 
W78-059: 


Methodo 
banizatic 
W78-059: 
Generati 
Determit 
W78-059 


Criteria 
Great Lz 
W78-059 


The Cyc 
man), 
W78-059 


Seepage 
Channel 
W78-06( 


Dispersi 
Seepage 
W78-06( 


Identific 
Ground 
W78-06! 


Solute 

Steady-' 
Models, 
W78-06 


The Art 
W78-06 


An Eco 
Formul: 
Evaluat 
W78-06 


Review 
Models 
W78-06 


Statistic 
W78-06 


Resour 
tion Co 
W78-06 


Simulat 
Coastal 
Hawaii, 
W78-06 


MOEN 
Record 
Develo 
Carolin 
W78-06 


MOISTUI 
Emissic 
Structu 
W78-05 


MOISTU! 
The Us 
and De 
W78-06 





Itural 
eams 


4D 
horus 


ds, 
5B 


5B 


yunda- 
eather 


3B 


‘active 
4A 
sis of 


4A 


mb: 1. 
8B 
Larger 
Rhine 
5G 
Waste 
5G 
ges in 
5G 
er Pro- 
6A 
els for 
2A 


ves, 


2E 
Runoff 


2A 


awaiian 
Numeri- 


2L 
Balance 
2G 


>rocess. 
i Mixed 
> fuer 
4 bfluss- 
wasser- 


SD 


| Waste- 








Converting Wastes to Energy--A Conceptual 
Approach, 
W78-05896 sD 


Development of a Subsurface Hydrologic 
Model and Use for Integrated Management of 
Surface and Subsurface Water Resources, 

W78-05934 4B 


Methodology for Analyzing Effects of Ur- 
banization on Water Resource Systems, 
W78-05938 5c 


Generating Rainfall Excess Based on Readily 
Determinable Soil and Landuse Characteristics, 
W78-05945 2A 


Criteria for the Use of Vertical Averaging in 
Great Lakes Dispersion Models, 
W78-05947 5B 


The Cycle of Heavy Metals in Lakes, (In Ger- 
man), 
W78-05962 SB 


Seepage from a Trapezoidal and a Rectangular 
Channel Using Variational Inequalities, 


W78-06098 4B 
Dispersion Calculations in Nonuniform 
Seepage, 

W78-06099 5B 


Identification of Distributed Parameters in 
Groundwater Basins, 
W78-06100 2F 


Solute Distribution Profiles Computed with 
Steady-State and Transient Water Movement 
Models, 

W78-06110 2G 


The Arrested Topographic Wave, 
W78-06117 2H 


An Ecological Model for Lake Ontario Model 


Formulation, Calibration, and Preliminary 
Evaluation, 
W78-06119 2H 


Review and Appraisal of Numerical Circulation 
Models for Lake Michigan, 
W78-06122 2H 


Statistical Methods in Hydrology, 
W78-06125 7c 


Resources Allocation to Optimize Mining Follu- 
tion Control, 
W78-06138 5G 


Simulation of Wastewater Injection into a 
Coastal Aquifer System Near Kahului, Maui, 
Hawaii, 

W78-06186 $B 


MOEN 

Record of Ground-Water Exploration and 
Development, 1975-76, Moen, Truk, Eastern 
Caroline Islands, 

W78-06193 4B 


MOISTURE CONTENT 
Emission Characteristics of Moist Stratified 
Structures in the VHF Range, 
W78-05791 2G 


MOISTURE UPTAKE 
The Use of Water and Minerals by Evergreen 


and Decidious Shrubs in Okefenokee Swamp, 
W78-06087 21 


SUBJECT INDEX 


MOLLUSKS 
Sublethal Effects of Oil on Mollusc Species 
from the Baltic Sea, 
W78-06144 SC 


Heavy Metals in the Burrowing Bivalve Scro- 
bicularia Plana from the Tamar Estuary in 
Relation to Environmental Levels, 

W78-06169 5C 


Feeding Rate of Mytilus Edulis L. (Bivalvia) 
from Different Parts of Danish Waters in Water 
of Different Turbidity, 

W78-06170 2L 


MOLYBDENUM 
Incidence of Esophageal Cancer in the Guryev 
Oblast Depending on the Mineral Composition 
of the Drinking Water, (In Russian), 
W78-05740 5G 


MONITORING 
The Primary Production of Phytoplankton in 
Experiments on Biomonitoring at the Uchin- 
skoye Reservoir, (In Russian), 
W78-05733 5C 


Influence of Artificial Drainage on Penetration 
of Coliform Bacteria from Septic Tank Ef- 
fluents into Wet Tile Drained Soils, 

W78-05881 5B 


Study of the Contamination of Marine Cul- 
tures, (In French), 
W78-05897 SB 


The ABC's of Diatom Identification Using 


Laser Holography, 
W78-06035 SA 


MONOMOLECULAR FILMS 
Drift Response of Monomolecular Slicks to 
Wave and Wind Action, 
W78-05773 2L 


MONONGAHELA RIVER (WV) 
Flood Plain Information: Monongahela, West 
Fork and Tygart Rivers, Marion County, West 
Virginia. 
W78-05761 4A 
MONONGAHELA WATERSHED (W VA) 
Estimates of Low Flows Using Watershed and 
Climatic Parameters, 


W78-05944 2E 
MONROE RESERVOIR (IND) 

Chemical Systems Monroe Reservoir, Indiana, 

W78-05805 2H 


Sedimentation and Soil Alteration, Monroe 
Reservoir, Indiana, 
W78-05815 2J 


MONTANA 
Water Resources Data for Montana, Water 
Year 1976. 
W78-06177 7c 


Use of Thermal-Infrared Imagery in Ground- 
Water Investigations in Montana, 
W78-06187 7B 


MORTALITY 
Survival of Steclhead Trout (Salmo Gairdneri) 
Eggs, Embryos, and Fry in Air-Supersaturated 
Water, 
W78-06153 sc 


Blooms of Gyrodinium Aurcolum 
(Dinophyceac) in North European Waters, Ac- 
companicd by Mortality in Marine Organisms, 

W78-06165 5C 


‘MUSCULIUM SECURIS 


Physiological Indices of Stress in Mytilus Edu- 

lis, 

W78-06168 SC 
MOSQUITOES 

Mosquitoes of Middle America, 

W78-05743 4A 
MOTOR GENERATORS 


Mobile Diesels Stand-by at Sewage Pumping 
Stations. 
W78-05855 8C 


MOZHAISK RESERVOIR (USSR) 


Biological Activity of Soddy-Podzolic Soils Un- 
flooded and Flooded by the Water of Mozhaisk 
Reservoir, (In Russian), 

W78-05827 2G 


Correlation of the Processes of Synthesis to 
Destruction of Organic Matter in Relation to 
the Annual Water Content in the Mozhaisk 
Reservoir, (In Russian), 

W78-05874 5C 


MULCHING 


Engineering and Pedological Properties of Soils 
as they Affect Soil Erodibility, 
W78-06036 2G 


MULTIOBJECTIVE PROGRAMMING 


An Evaluation of Alternative Sludge Technolo- 
gies: A Surrogate Worth Tradeoff Approach, 
W78-05707 SE 


MULTIPLE-PURPOSE RESERVOIRS 


Should Dams Be Built. The Volta Lake Exam- 
ple, 
W78-06033 5C 


MULTIVARIATE TIME SERIES 


The Analysis of Multivariate Time Series Ap- 
plied to Problems in Hydrology, 


W78-06102 2E 
MUNICIPAL WASTES 

This Plant Marries Two Wastes, 

W78-05845 5D 

Filters for Scottish Sewage Purification Plant. 

W78-05869 sD 

Infectious Hospital Wastes: Their Treatment 

and Sanitary Disposal, 

W78-05949 5D 

Muskegon, Michigan _Industrial-Municipal 


Wastewater Storage Lagoons: Biota and En- 
vironment, 
W78-05986 5D 


Planning for Cleaning Up an Estuary--Part II: 
Physical Planning for the Mersey, 
W78-06062 5G 


Evaluation. of Leachate Characteristics and 
Physical Properties of Compacted Mixtures of 
Fly Ash and Wastewater Sludge, 

W78-06118 5B 


Summary of Draft 201 Facility Plan for Up- 
grading Metro Puget Sound Plants, 
W78-06149 5G 


A Water-Quality Assessment of the Busseron 
Creek Watershed, Sullivan, Vigo, Greene, and 
Clay Counties, Indiana, 

W78-06191 5B 


MUSCULIUM SECURIS 


Effects of Pollutants on Natality of Musculium 
Securis (Bivalvia: Pisidiidac), 
W78-05956 5C 


SU-27 








MUSSELS 
Diversity and Distribution of Mussels 
(Bivalvia: Unionacea) in a Eutrophic Reservoir, 
Lake Ashtabula, North Dakota, 


W78-05959 SC 
Sublethal Effects of Oil on Mollusc Species 
from the Baltic Sea, 

W78-06144 5C 


The Effect of Temperature on the Distribution 
and Biomass of Mytilus Edulis in the Alamitos 
Bay Area, 


W78-06166 4 


Physiological Indices of Stress in Mytilus Edu- 
lis, 


W78-06168 sc 


MYSIDS 
The Acute and Chronic Effects of Cadmium on 
the Estuarine Mysid Mysidopsis Bahia, 


W78-061 52 3c 


NASQAN SYSTEM 
Quality of Rivers of the United States, 1974 
Water Year--Based on the National Stream 
Quality Accounting Network (NASQAN), 


W78-06192 SA 


NATALITY 
Effects of Pollutants on Natality of Musculium 
Sccuris (Bivalvia:Pisidiidac), 


W78-05956 _ 
NATURAL RESOURCES 

Are Natural Resources Capital Using A 
Microanalytic Approach, 

W78-05732 6C 
Towards an _ Ecologically-Based Economic 
Philosophy, 

W78-05734 6B 
NEARSHORE CURRENTS 

Water Resources Research Program, 


Nearshore Currents at Point Beach, Wisconsin 
(1974-1975), 


W78-06123 2H 


NEBRASKA 
Water Quality Factors, North Platte River, 
Wyoming-Nebraska. 


W78-06049 5G 


NETWORKS 

Design of Large Urban Sewer Systems with a 

Water-Flow Simulation Program, 

W78-05722 5D 
NEW JERSEY 

Wetland Mapping in New Jersey and New 

York, 

W78-06092 7C 
The Effect of the Spray Irrigation of Secondary 
Treated Effluent on the Vegetation, Soils and 
Groundwater Quality in a New Jersey Pine Bar- 
rens Habitat, 


W78-06135 5B 


NEW YORK 
Review of the Flint Creek Small Watershed 
Project, Draft Environmental Impact Statement 
for the Ontario County Environmental Manage- 
ment Council, 
W78-05814 6G 
Jamesport Transmission Exits; A Review for 
the Town of Riverhead of the Long Island 
Lighting Company Application to the New 
York Public Service Commission for a Cer- 


SU-28 


SUBJECT INDEX 


tificate of Environmental Compatibility and 
Public Need for the Jamesport Transmission 
Exits, 
W78-05816 6G 
Wetland Mapping in New Jersey and New 
York, 


W78-06092 7C 

Maintenance of a Trout Fishery by Aeration in 

a Eutrophic Lake, 

W78-06171 5G 
NEW YORK BIGHT 

Fin Erosion Disease and Liver Chemistry: Los 

Angeles and Seattle, 

W78-05929 SC 
NITRATES 


Purification of Secondary Effluent in a Natural 
Sand Filter, 
W78-05902 5D 
Nitrate Leaching During Long-Term Spray Ir- 
rigation for Treatment of Secondary Sewage 
Effluent on Woodland Sites, 
W78-05903 5B 
NITRIFICATION 
Experimental Evaluation of Oxygen and Air 
Activated Sludge Nitrification Systems With 
and Without pH Control, 
W78-05992 5D 
Nitrification in Running Waters: Case Study 
Glatt, (In German), 
W78-06015 5B 
NITRIFYING BACTERIA 
Biological Activity of Soddy-Podzolic Soils Un- 
flooded and Flooded by the Water of Mozhaisk 
Reservoir, (In Russian), 


W78-05827 2G 


NITRILES 
The Problem of Determination of Cyanides in 
Water in the Presence of Nitriles, (In Russian), 


W78-06013 SA 
NITROGEN 

A Micro-Kjeldahl Technique for Nitrogen 
Determination in Water, Wastewater, and 
Sludge, 

W78-05878 5A 


Sewage Effluent on Pasture Shows Little Ef- 
fect. 
W78-05898 5G 
Discharge of Nitrogen, Phosphorus and Or- 
ganic Matter into the Gulf of Bothnia, 
W78-05905 5B 
Nitrogen - An Essential Life Factor and a 
Growing Environmental Hazard, Report from 
Nobel Symposium No. 38. 
W78-05999 5B 
Nitrogen Oxidation and Removal Efficiency 
Using Activated Algac, 
W78-06001 5D 
Electron-Beam Oxidation Treatment of a Com- 
mercial Dye by Use of a Dual-Tube Bubbling 
Column Reactor, 
W78-06079 sD 
Seasonal Mcasurements of Carbon, Nitrogen, 
Ash, Iron, Carbohydrates, and Pigments from 
Geographically Different Spartine Alterniflora 
Marshes in the Southeast, 


W78-06093 21 





Nitrogen Uptake Characteristics of Corn Roots 
at Low N Concentration as Influenced by Plant 


Age, 
W78-06097 1 
Seasonal Trends of NH4(+) and NO3-) 





Nitrogen Isotope Compositi in Rain Col- 

lected at Julich, Germany, 

W78-06113 SA 
NITROGEN COMPOUNDS 


Studies on the Purification of Wastes from the 
Nitrogen Fertilizer Industry by Intensive Algal 
Cultures. IV. Growth of Chlorella Vulgaris in 
Wastes with High Nitrogen Content in Continv- 
ous and Intermittent Light, 


W78-05997 SD 


A Field Study of the Agricultural Use of 
Sewage Sludge: II. Effect on Soil N and P, 
W78-06059 SE 


NITROGEN CYCLE 
Nitrogen Cycles in a Polluted Sea Area, 
'8-06004 


w7 5C 


NO NAME VALLEY (WASH) 





Water Resources of No Name Valley, Colville 
Indian Reservation, Washington, 


W78-06194 4B 


NOMOGRAPHS 
Water Use Rates for Rural Water Systems, 


W78-05809 6B 


NON-STRUCTURAL ALTERNATIVES 
Heavy Hands on the Pollution Controls, 


W78-06031 5G 


NONLINEAR PROGRAMMING 
A Water Quality Optimization Model for Non- 
serial River Systems, 


W78-05725 SB 


NORTH CAROLINA 
Propagation and Use of Spartina Alterniflora 
for Shoreline Erosion Abatement, 


W78-05751 4A 
Wastewater Plant has an Eye on the Future, 
W78-05843 5D 


Observation on Productivity of Swamp Streams 
in Eastern North Carolina, 
W78-06056 SC 
Public Water Supplies of North Carolina, Part 
5. Southern Coastal Plain, 
W78-06178 4A 
NORTH DAKOTA 

Hydrogeology of the Lake Metigoshe Basin 

North Dakota and Manitoba, 


W78-05933 5B 


Diversity and _ Distribution of 
(Bivalvia: Unionacea) in a Eutrophic Reservoir, 
Lake Ashtabula, North Dakota, 


W78-05959 SC 


Ground-Water Resources of Emmons County, 
North Dakota, 
W78-06179 4B 
NORTH LAKE RESERVOIR (TEX) 
Comparative Chemistry of a Cooling Reservoir 
and its Water Source, 
W78-06114 5B 
NORTH PLATTE RIVER (WYO-NEB) 
Water Quality Factors, North Platte River, 
Wyoming-Nebraska. 


W78-06049 5G 











NORTH S! 
Drift Ri 
Wave art 
W78-057 


NORTHE: 
Hydroge 
tion of t 
W78-06( 


Inland V 
W78-066 


NORTHU! 
Sources 
na off t 
1976, 
W78-06' 


NORWAY 
Long R 
rope an 
W78-06 


NORWA 
Blooms 
(Dinopt 
compan 
W78-06 


NUCLEA 
Identifi 
Inshore 
Near th 
1975, 
W78-05 


NUTRIED 
Nutrier 
W78-06 


NUTRIE! 
Plannin 
Manag 
W78-05 


NUTRIE! 
Eutrop 
W78-05 





b  Nitroge 
Using 
W78-0¢ 


NUTRIE! 
Season 
the Ma 
W78-0¢ 





Mussels | 


The U: 
and De 
W78-0¢ 


Season 
Ash, | 
Geogra 
Marshe 
W78-0 


+ NUTRIE! 
Hydro; 
North | 
W78-0: 


Nutrie 
Lake h 
W78-0: 


Eutrop 
W78-0: 


Nutric: 
W78-04 























y Plant Drift Response of Monomolecular Slicks to 
Wave and Wind Action, 
1 W78-05773 2L 
NO3(-) NORTHEAST US. 
n Col Hydrogen Ion Speciation in the Acid Precipita- 
tion of the Northeastern United States, 
5A W78-06025 5A 
Inland Wetland Definitions, 
om the |  W78-06083 2H 
¢ Al’ | NORTHUMBERLAND COAST (ENGLAND) 
geirlic Sources of Variability in the Benthic Macrofau- 
cate na off the South Northumberland Coast, 1971- 
1976, 
SD | W78-06167 2L 
Use of NORWAY 
P, Long Range Transport of Air Pollutants in Eu- 
SE | rope and Acid Precipitation in Norway, 
W78-06018 SA 
5c NORWAY COASTAL WATER 
Blooms of Gyrodinium Aureolum 
(Dinophyceac) in North European Waters, Ac- 
Colville companicd by Mortality in Marine Organisms, 
§ W78-06165 5C 
4B | NUCLEAR POWERPLANTS 
| Identification of Larval Fishes Taken from the 
ng Inshore Watcrs of Southcastern Lake Michigan 
/ 6g | Near the Donald C. Cook Nuclear Plant, 1973- 
| 1975, 
W78-05758 2H 
5G | NUTRIENT FLUX 
Nutrient Release from Anarobic Sediments, 
W78-06007 5C 
> Non: | NUTRIENT LOADING 
5B Planning Methodology for Analysis and 
Management on Lake Eutrophication, 
W78-05715 5C 
rnifl 
rue | NUTRIENT REMOVAL 
4A Eutrophication and Water Pollution, 
W78-05982 5C 
sais sD ) Nitrogen Oxidation and Removal Efficiency 
Using Activated Algae, 
Streams W78-06001 5D 
5c ) NUTRIENT REQUIREMENTS 
Seasonal Nutrient and Sodium Accumulation in 
na, Part the Macrophyte Pontederia Cordata, 
W78-06085 21 
4A 
The Use of Water and Minerals by Evergreen 
and Decidious Shrubs in Okefenokee Swamp, 
e Basin W78-06087 2I 
5B Seasonal Measurements of Carbon, Nitrogen, 
} Ash, Iron, Carbohydrates, and Pigments from 
Mussels Geographically Different Spartine Alterniflora 
servoir, Marshes in the Southeast, 
W78-06093 21 
sc | 
+ NUTRIENTS 
County, Hydrogeology of the Lake Metigoshe Basin 
North Dakota and Manitoba, 
4B W78-05933 5B 
Nutrient Enrichment and Eutrophication of 
eservoir Lake Michigan, 
W78-05970 5C 
5B 
Eutrophication and Water Pollution, 
W78-05982 5C 
> River, : 
—— Nutrient Release from Anarobic Sediments, 
5G W78-06007 SC 


SUBJECT INDEX 


Biostimulation Characteristics of Wastes and 
Receiving Waters of the Snake River Basin. 
W78-06045 SE 


OCEAN CIRCULATION 


The Arrested Topographic Wave, 
W78-06117 2H 


OCEAN DUMPING 


Ocean Dumping: Philadelphia's Story. 
W78-06021 SE 


OCEAN WAVES 


Design of an Outfall, 
W78-05828 8B 


A Laboratory Study of the Stability of Sand- 
Filled Nylon Bag Breakwater Structures, 
W78-06121 8G 


OCEANS 


Discharge of Nitrogen, Phosphorus and 
ganic Matter into the Gulf ofBothnia, 


Or- 


W78-05905 5B 
ODOR 

Chlorination and Ozonation in Water and 

Wastewater Treatment, 

W78-05867 5F 


OFF-PEAK HOUR PUMPING RATE 
REDUCTIONS 


Off-Peak Hour Pumping Rate Reduction: Are 
the Benefits Worth the Costs, 
W78-06134 6B 


OHIO RIVER 


Toxic Waste Dumping Incident Demonstrates 
Surveillance Needs. 
W78-05825 5G 


OIL INDUSTRY 


Pressure Driven Membrane Processes in the 
Treatment of Industrial Effluents, 
W78-06075 5D 


OIL POLLUTION 


Oil Pollution on the Polish Coast of the Baltic 
Sea, (In Polish), 
W78-05907 5C 


Oil Tanker Disasters, 
W78-05965 5G 


Nitrogen Cycles in a Polluted Sea Area, 
W78-06004 sc 


Sublethal Effects of Oil on Mollusc Species 
from the Baltic Sea, 


W78-06144 5C 
OIL SPILLS 

Oil Tanker Disasters, 

W78-05965 5G 

Role of Autochthonous Bacteria in the 

Removal of Spilled Oil from Sediment, 

W78-06012 5G 


Sublethal Effects of Oil on Mollusc Species 
from the Baltic Sea, 
W78-06144 5C 


OIL WASTES 


Disposal of Waste-Oils and PCB’S in Cement 
Kilns, 
W78-06074 SE 


OKEFENOKEE SWAMP (GEO) 


The Use of Water and Minerals by Evergreen 
and Decidious Shrubs in Okefenokee Swamp, 
W78-06087 21 


OPTIMIZATION 


OKLAHOMA 
Water Resources Data for Oklahoma, Water 
Year 1975. 
W78-06175 7C 


OLIGOTROPHY 
Primary Plankton Production in Lake Baikal, 
(In Russian), 
W78-05709 5C 


OMAK CREEK (WASH) 
Water Resources of No Name Valley, Colville 
Indian Reservation, Washington, 
W78-06194 4B 


ON-SITE DATA COLLECTIONS 
Relation of Sample Variations toPlate Orienta- 
tion in the Hester-Dendy Plate Sampler, 
W78-06147 7B 


ON-SITE INVESTIGATIONS 


Observations of Long Nonlinear Internal 
Waves in a Lake, 
W78-05771 2H 


Factors Influencing the Crust Test for In Situ 
Measurement of Hydraulic Conductivity, 
W78-06109 2G 


Acoustic Emission and Mechanical Properties 
of Snow Related to Avalanche Release, 
W78-06129 2C 


Final Report to the National Science Founda- 
tion Research Applied Directorate Weather 
Modification Association, 

W78-06130 3B 


OPERATION AND MAINTENANCE 
Long-Term Performance of a Coupled Trick- 
ling Filter-Activated Sludge Plant, 
W78-05856 5D 


OPERATIONAL COSTS 
The Cost of Removing Chloroform and Other 
Trihalomethanes from Drinking Water Sup- 
plies, 
W78-05988 SF 


OPTICAL PROPERTIES 
Remote Determination of the Concentration of 
Suspended Particles in the Water of Reservoirs 
on the Basis of Measurements of Spectral Lu- 
minance Coefficients, 
W78-05790 2H 


OPTIMIZATION 
A Model Criterion for Site Selection of Larger 
Scale Technical Facilities in the Upper Rhine 
Region, 
W78-05720 5G 


A Mathematical Model for the Analysis of 
Multi-Reservoir Flood Control Systems, 
W78-05721 4A 


Optimization Methods for Planning Waste 
Water Management Systems, 
W78-05723 5G 


A Water Quality Optimization Model for Non- 
serial River Systems, 
W78-05725 5B 


Random Search Optimization: Stopping Rules, 
W78-05727 2A 


Cost Optimization of Rural Water Systems, 
W78-05810 8B 


Optimal State Analysis of Reservoirs, 
W78-05817 4A 


SU-29 








OPTIMIZATION 


Optimization of Design and Operations of Ac- 
tivated Sludge Wastewater Treatment Systems, 
W78-06094 5D 


Resources Allocation to Optimize Mining Pollu- 
tion Control, 
W78-06138 5G 
ORGANIC COMPOUNDS 

A Modified Perchlorination Procedure for the 

Determination of Polychlorinated Biphenyls, 

W78-05939 SA 
Alkaline Potassium Permanganate Degradation 
of Insoluble Organic Residues (Kerogen) Iso- 
lated from Recently-Deposited Algal Mats, 
W78-06000 5B 
Heat Recovering Incineration of Organic Emis- 
sions Saves $970/000/Yr in Fuel Costs, 


W78-06072 SE 
ORGANIC LOADING 

Nitrogen Cycles in a Polluted Sea Area, 

W78-06004 SC 


ORGANIC MATTER 
Organic Matter in the Suspended Load of the 
Rivers and Irrigation Systems of Soviet Central 
Asia, 


W78-05799 5B 
Waste Water Flame Decontamination--By 
Dividing High Temperature Combustion 


Products into Number of Streams Correspond- 
ing to Number of Control Stages. 
W78-05842 SE 


Disposal of Industrial Effluent Contg. Salts and 





Organic Matter Arising Partic. From Mfg. 
Weedkiller and Insecticides. 

W78-05885 5D 
Organic Matter Distribution Characteristics in 
the Shoal Sedi ts of the Sel Delta in 
Lake Baikal, (In Russian), 

W78-06034 5B 
Dissolved Organic Matter and Lake Metabol- 
ism, 

W78-06142 5C 


ORGANIC SUBSTANCES 
Mass Transfer in the Liquid Phase with Tubu- 
lar Waste-Water Treatment Contractor, 


W78-05892 sD 
ORGANIC WASTES 

Wasting Water. 

W78-05860 5D 


Determination of Biochemical-Oxygen-Demand 
Parameters, 


W78-06174 SA 


OSPREY EGGS 
Organochlorine Residues in New Jersey Osprey 


Eggs, 

W78-06150 SA 
OSPREYS 

Organochlorine Residues in New Jersey Osprey 

Eggs, 

W78-06150 SA 


OUTER CONTINENTAL SHELF 
Coastal Water Research Project. Annual Re- 
port for the Year Ended 30 June 1977. 


W78-0591 1 5B 
Coastal Currents, 
W78-05916 5B 


SU-30 





SUBJECT INDEX 


Pollutants in Sediments Off Palos Verdes, 


W78-05917 5B 


Precision of Chlorinated Hydrocarbon Mea- 
surements, 


W78-05918 SA 
Satellite Imagery Studies, 
W78-05919 5B 


A Safe Level of Hexavalent Chromium for a 
Marine Polychaete, 
W78-05923 5C 
Effects of Hexavalent Chromium on Sea 
Urchin Embryos and Brittle Stars, 
W78-05924 3g 
Toxicity of a Chlorinated Benzene to Sea 
Urchin Embryos, 


W78-05925 po 
Histology of Liver Tissue From Dover Sole, 
W78-05928 5C 


Fin Erosion Disease and Liver Chemistry: Los 
Angeles and Seattle, 


W78-05929 sc 
OUTFALL SEWERS 

Design of an Outfall, 

W78-05828 8B 


Use of Mixing Pipes to Improve the Flow of 
Waste Water into Lakes (Einsatz von 
Mischrohren Zur Verbesserung der Einleitung 
von Abwasser in Seen), 
W78-05829 5E 
Nearshore Sediment Pollution in Israel by 
Trace Metals Derived from Sewage Effluent, 


W78-05887 5B 


OVERFLOW 


Handling and Disposal of Sludges from Com- 
bined Sewer Overflow Treatment, Phase I - 
Characterization, 


W78-05987 SE 


OXIDATION 


Ozone Oxidation of Organic Sequestering 
Agents in Water Prior to the Determination of 
Trace Metals by Anodic Stripping Voltam- 
metry, 
W78-05871 SA 
Electron-Beam Oxidation Treatment of a Com- 
mercial Dye by Use of a Dual-Tube Bubbling 
Column Reactor, 


W78-06079 5D 


OXIDATION LAGOONS 


Muskegon, Michigan Industrial-Municipal 
Wastewater Storage Lagoons: Biota and En- 
vironment, 


W78-05986 5D 


OXIDATION-REDUCTION POTENTIAL 


Participation of Microorganisms in the Purifica- 
tion of Sewage from Cyanides, (In Russian), 
W78-05889 5D 
Migration of Trace Metals in Interfaces of Sea- 
water and Polluted Surficial Sediments, 


W78-06022 5B 


OXIDES 


Purification and Clarification of Sewage--Using 
a Finely Divided Coagulation-Adsorption 
Material Having a Thin Hydroxylated Surface. 

W78-05832 5D 


OXYGEN 


Phototactic and Thermotactic Response 
Facilitating Survival of Cloeon Dipterum 
(Ephemeroptera) Larvae Under Winter Anoxia, 
W78-06162 SC 


OXYGEN DEMAND 


Parameter Estimation for the First-Order BOD 
Equation Using Nonlinear Techniques, 
W78-05873 xD 


Blooms of Gyrodinium 
(Dinophyceae) in North European Waters, Ac. 
companied by Mortality in Marine Organisms, 


W78-06165 XB 
OXYGEN REQUIREMENTS 

Rotenone Tolerances of Stream-Bottom Ip. 

sects, 

W78-06156 5C 

Blooms of Gyrodinium Aureolum 


(Dinophyceae) in North European Waters, Ac- 
companied by Mortality in Marine Organisms, 
W78-06165 5C 


Maintenance of a Trout Fishery by Aeration in 
a Eutrophic Lake, 
W78-06171 5G 


OXYGENATION 
Horizontal Axis Aerating Rotor for Waste 


Water Treatment--Uses Polygonal Rotor 
Nodules with Angled Beater Blades. : 
W78-05836 5D 


Aerobic Biological Purification of Polluted Ef. 
fluent--By Dissolving Oxygen at Progressively 
Increasing Liquid Pressure. 

W78-05839 sD 


Sewage Plant Shows Off Fancy Formwork. 
W78-05850 SD 


Experimental Evaluation of Oxygen and Air 
Activated Sludge Nitrification Systems With 
and Without pH Control, 

W78-05992 sD 


OYSTERS 
The Residue Up Take and Histology of Amer. 
ican Oysters (Crassostrea Virginica Gmelin) 


Exposed to Dieldrin, 

W78-06158 5C 
OZONE 

Chlorination and Ozonation in Water and 

Wastewater Treatment, 

W78-05867 SF 


Ozone Oxidation of Organic Sequestering 
Agents in Water Prior to the Determination of 
Trace Metals by Anodic Stripping Voltam- 
metry, 

W78-05871 SA 


Salmonella and _ Bacterial Indicators in 
Ozonated and Chlorine Dioxide-Disinfected Ef- 
fluent, 

W78-05890 5A 


The Cost of Removing Chloroform and Other 
Trihalomethanes from Drinking Water Sup 
plies, 

W78-05988 SF 


PACIFIC OCEAN 
Interaction of Tsunamis with the Hawaiian 
Islands Calculated by a Finite-Element Numen- 
cal Model, 
W78-05772 aL 


Aureolum | 


) 





PAPERBOA 
The Deve 
Circulatin 
W78-0589 

PAR POND 
Effects 
Heleoplai 
W78-0598 


PARETO O 
Estimatic 
Influencii 
River Fle 
W78-058! 


PARKS 
Decision: 
Waterfro 
W78-057| 


PAROWAN 
Selected 
Cedar Ci 
ty, Utah, 
W78-061! 


PATENTS 
Treatmet 
monium 
ding Lim 
ing with 
cineratin 
W78-057 


Electroly 
Activate 
W78-058 


Purificat 
a Fine 
Material 
W78-058 


Plant fo 
fluent--C 
W78-058 


Treating 
Pits, wit 
Through 
W78-058 


Aerobic 
W78-058 


Horizon 
Water 

Nodules 
W78-058 


Sewage 
System- 
Zone At 
W78-058 


Activate 
Ejector 

ina Tre: 
W78-058 


Aerobic 
fluent--E 
Increasi: 
W78-058 





sponses 
ipterum ' 
Anoxia, 


er BOD 


ureolum 
ers, Ac. | 
nisms, 


tom Ip 


5C 





ureolum | 


ers, Ac- I 
nisms, 

SCF 

i 

ration in | 

"| 

5G} 

+ Waste | 

Rotor | 

5D 


uted Ef 
ressively 


sD 


ork. 
SD 


and Air 
ns With 


of Amer 
Gmelin) 


iter and 


SF 


uestering 
nation of 
Voltam- 


SA 


tors in 
ected Ef- 


SA 


nd Other 
ter Sup 


SF 


Hawaiian 
Numer 


2L 





PALM BAY (FL) 
Hydrologic and Environmental Effects of a 
Long-Term Drainage on a Coastal Area, (Case 
Study: Melbourne Tillman Drainage District, 
Palm Bay, Florida), 
W78-06057 2L 


PAPERBOARD PRODUCTION 
The Development of Heterotrophic Bacteria in 
Circulating Water Systems, (In Russian), 


W78-05893 5C 
PAR POND (SC) 

Effects of Submerged Macrophytes on 
Heleoplanktonic Cladocera, 

W78-05980 5C 
PARETO OPTIMUM 


Estimation of Benefits and Analysis of Factors 
Influencing Land Use Change in the Iowa 
River Flood Plain, 

W78-05811 6B 


PARKS 
Decision-Making in the Development of Urban 
Waterfronts for Park/Business Use, 
W78-05716 6B 


PAROWAN DRAINAGE BASIN (UTAH) 
Selected Hydrologic Data, Parowan Valley and 
Cedar City Valley Drainage Basins, Iron Coun- 
ty, Utah, 
W78-06180 so 


PATENTS 
Treatment of Waste Water Containing Am- 
monium Sulphate and Organic Cpds.--By Ad- 
ding Lime to Ppte. Calcium Sulphate; Contact- 
ing with Hot Air to Remove Ammonia and In- 
cinerating Residue. 
W78-05708 5D 


Electrolytic Flocculation Plant--Especially for 
Activated Sewage Sludge Processing. 
W78-05831 5D 


Purification and Clarification of Sewage--Using 
a Finely Divided Coagulation-Adsorption 
Material Having a Thin Hydroxylated Surface. 

W78-05832 5D 


Plant for Activated Sludge Treatment of Ef- 
fluent--Of Compact Design and Construction. 
W78-05833 5D 


Treating Waste Water, Especially from Cess 
Pits, with Flocculants--Then Gravity Filtration 
Through Textile to Reduce Solids and BOD. 

W78-05834 5D 


Aerobic Sewage Treatment System. 
W78-05835 5D 


Horizontal Axis Aerating Rotor for Waste 


Water Treatment--Uses Polygonal Rotor 
Nodules with Angled Beater Blades. 
W78-05836 5D 


Sewage Settling Tank with Floating Siphon 
System--Has Baffles Forming Clear Water 
Zone Above Tube Settlers. 

W78-05837 5D 


Activated Sludge Effluent Treatment--With 
Ejector Aecrating/Effluent Circulating System 
ina Treatment Trench. 

W78-05838 5D 


Aerobic Biological Purification of Polluted Ef- 
fluent--By Dissolving Oxygen at Progressively 
Increasing Liquid Pressure. 

W78-05839 5D 


SUBJECT INDEX 


Band Pressure Filter for Dehydrating Waste 
Water Sludge Etc.--Has Power Cylinder Band 
Tensioning to Compensate for Cake Thickness 
Variation. 

W78-05840 5D 


Biological Effluent Purification and Clarifica- 
tion Equipment--With Aerators, Flotators and 
Scraper Conveyor to Remove Activated Sludge 
which is Thickened. 

W78-05841 5D 


Waste Water Flame Decontamination--By 
Dividing High Temperature Combustion 
Products into Number of Streams Correspond- 
ing to Number of Control Stages. 

W78-05842 SE 


Disposal of Industrial Effluent Contg. Salts and 
Organic Matter Arising Partic. From Mfg. 
Weedkillier and Insecticides. 

W78-05885 5D 


PATH OF POLLUTANTS 


Effects of Soil, Cover Crop, and Nutrient 
Source on Amounts and Forms of Phosphorus 
Movement Under Simulated Rainfall Condi- 
tions, 

W78-05780 5B 


Transport of Atrazine and Simazine in Runoff 
from Conventional and No-Tillage Corn, 
W78-05782 5B 


The Use of Faecal Bacteria as a Tracer for 
Sewage Sludge Disposal in the Sea, 
W78-05876 5B 


A Faecal Sterol Survey in the Clyde Estuary, 
W78-05879 5B 


Distribution of Viral and Bacterial Pathogens in 
a Coastal Canal Community, 
W78-05880 5B 


Influence of Artificial Drainage on Penetration 
of Coliform Bacteria from Septic Tank Ef- 
fluents into Wet Tile Drained Soils, 

W78-05881 5B 


Trace Metal Distributions Among the Humic 
Acid, the Fulvic Acid, and Precipitable Frac- 
tions Extracted with NaOH from Sewage 
Sludges, 

W78-05888 SA 


Study of the Contamination of Marine Cul- 
tures, (In French), 
W78-05897 5B 


In Situ Measurements of Initial Dilution, 
W78-05915 5B 


Criteria for the Use of Vertical Averaging in 
Great Lakes Dispersion Models, 
W78-05947 5B 


The Cycle of Heavy Metals in Lakes, (In Ger- 
man), 
W78-05962 5B 


Investigation of the Suspended Solids from 
Lake Constance Affluents, (In German), 
W78-06016 5B 


Long Range Transport of Air Pollutants in Eu- 
rope and Acid Precipitation in Norway, 
W78-06018 SA 


Migration of Trace Metals in Interfaces of Sea- 
water and Polluted Surficial Sediments, 
W78-06022 5B 


PESTICIDE RESIDUES 


Dispersion Calculations in Nonuniform 
Seepage, 
W78-06099 5B 


PATHOGENIC BACTERIA 
Distribution of Viral and Bacterial Pathogens in 
a Coastal Canal Community, 
W78-05880 7 “SB 


PEAK-RATE MODEL 
The Application of Remote Sensing to the 
Development and Formulation of Hydrologic 
Planning Models. 
W78-05718 4D 


PEAT 
Study of the Physical Characteristics of the Ac- 
tive Horizon of Undrained Bogs (Issledovanie 


Fizicheskikh Kharakteristik | Deyatelnogo 

Gorizonta Neosushennykh Bolot), 

W78-05760 21 
PELAGIC CRUSTACEANS 


Some Tables and Remarks Concerning the 
Pelagic Crustacean-Association of Lake Con- 
stance 1952-1962, (In German), 

W78-05747 a 


PELAGIC ECOSYSTEMS 
Structure of Pelagic Food Chain and Relation- 
ship Between Plankton and Fish Production, 
W78-05961 2L 


PENETRATION 
Liquefaction Potential of Dams and Founda- 
tions, Report 1. Laboratory Standard Penetra- 
tion Tests on Reid Bedford Model and Ottawa 
Sands, 
W78-06124 8D 


PERACARIDA 
Peracarida from Lake Dusya (Baltic Sea Basin) 
(In Russian), 
W78-05737 a 


PERDIDO BAY (AL FL) 
Effects of Pollution on Water Quality, Perdido 
River and Bay, Alabama and Florida. 
W78-06044 5C 


PERDIDO RIVER (AL FL) 
Effects of Pollution on Water Quality, Perdido 
River and Bay, Alabama and Florida. 
W78-06044 xs 


PERMEABILITY 
Infiltration Formula Based on SCS Curve 
Number, 
W78-05819 2G 


Factors Influencing the Crust Test for In Situ 
Measurement of Hydraulic Conductivity, 


W78-06109 2G 
PERMITS 

Challenging Effluent Limitations, 

W78-05759 5G 


PESTICIDE RESIDUES 
A Modified Perchlorination Procedure for the 
Determination of Polychlorinated Biphenyls, 
W78-05939 SA 


Handling and Disposal of Sludges from Com- 
bined Sewer Overflow Treatment, Phase I - 
Characterization, 

W78-05987 SE 


Dieldrin-Induced Destruction of Marine Algal 
Cells with Concomitant Decrease in Size of 
Survivors and Their Progeny, 

W78-0601 1 5C 


SU-31 








PESTICIDE RESIDUES 


Herbicide Report: Chemistry and Analysis, En- 
vironmental Effects, Agricultural and Other 
Applied Uses. 


W78-06133 SA 

Organochlorine Residues in New Jersey Osprey 

Eggs, 

W78-06150 SA 
PESTICIDES 


Chlordane Contamination of a Municipal Water 
System, 
W78-05963 SC 


Handiing and Disposal of Sludges from Com- 
bined Sewer Overflow Treatment, Phase I - 
Characterization, 

W78-05987 SE 


Rotenone Tolerances of Stream-Bottom In- 
sects, 
W78-06156 sc 


PETROLEUM DEVELOPMENT 
Characteristics of Municipal Wastewater 
Discharges, 1976, 
W78-05912 5B 


PHENOLOGY 

Distribution, Seasonality, and Biomass of 
Aquatic Macrophytes in Lake Opinicon 
(Eastern Ontario), 

W78-06088 2H 


PHILADELPHIA (PA) 
Ocean Dumping: Philadelphia's Story. 
W78-06021 SE 


PHOSPHATE 
Influence of Temperature on the Performance 
of Septic Tank Systems, 
W78-05852 sD 


PHOSPHATES 
Investigation of the Suspended Solids from 
Lake Constance Affluents, (In German), 
W78-06016 5B 


PHOSPHORUS 
Effects of Soil, Cover Crop, and Nutrient 
Source on Amounts and Forms of Phosphorus 
Movement Under Simulated Rainfall Condi- 
tions, 
W78-05780 5B 


Aqueous- and Sediment-Phase Phosphorus 
Yields from Five Southern Pine Watersheds, 
W78-05781 5B 


Effective Phosphorus Removal by Adding 
Alum to Septic Tank, 
W78-05849 5D 


Purification of Secondary Effluent in a Natural 
Sand Filter, 
W78-05902 5D 


Discharge of Nitrogen, Phosphorus and Or- 
ganic Matter into the Gulf of Bothnia, 
W78-05905 SB 


Phosphorus Dynamics in Soils Irrigated with 
Municipal Wastewater, 
W78-05937 5D 


Effects of Dietary Addition of Vitamins C and 
D3 on Growth and Calcium and Phosphorus 
Content of Pond-Cultured Channel Catfish, 

W78-05964 5C 


Phosphorus Loading and Response in Lake 
Vanern Nearshore Areas, 
W78-05966 5C 


SU-32 


SUBJECT INDEX 


A Field Study of the Agricultural. Use of 
Sewage Sludge: II. Effect on Soil N and P, 
W78-06059 SE 


Aerobic Digestion of Sewage Lime Sludge, 
W78-06095 5D 


I. Dynamics of Mercury in Lake Sediments. II. 
Studies on Organic Phosphorus in Soils Ir- 
rigated with Municipal Wastewaters, 

W78-06137 5C 


PHOSPHOTHIOATE 

The Fate of Fenitrothion in an Aquatic 
Ecosystem, 

W78-06161 5C 


PHOTOGRAMMETRY 
Wetland Mapping in New Jersey and New 
York, 
W78-06092 7C 


PHOTOGRAPHY 
A Bleach System for Color Positive and Nega- 
tive Film that Reduces Waste Treatment 
Requirements, 
W78-06066 5D 


PHOTOMETRY 
Lead Contamination in Drinking Water in 


Ljublijana, (In Slovenian), 
W78-05981 SA 


Analysis of the Fluorine Ion in the Presence of 
AL and CA Ions in Air and Water with the Use 
of ZR-Spadns Reagent, (In Russian), 


W78-06008 SA 
PHOTOSYNTHESIS 

Photosynthesis and Solar Energy Conversion, 

W78-05969 8C 


About the Eutrophication Process of Lakes, (In 
Hungarian), 
W78-06005 5C 


Inhibitory Effects of Copper on Marine 
Dinoflagellates, 
W78-06157 


PHOTOTROPISM 
Phototrophic Purple and Green Bacteria in a 
Sewage Treatment Plant, 
W78-05883 sD 


PHYTOPLANKTON 
The Primary Production of Phytoplankton in 
Experiments on Biomonitoring at the Uchin- 
skoye Reservoir, (In Russian), 
W78-05733 5C 


Physical and Chemical Limnology and 
Chlorophyll-a Contents in the Phytoplankton of 
a Mountain Lake Lake Santo Parmense, Italy, 
(In Italian), 

W78-05820 $C 


Environmental Status of the Lake Michigan 
Region, Volume 4. Phytoplankton of Lake 
Michigan, 

W78-05973 5C 


Phytoplankton Growth, Dissipation and Suc- 
cession in Estuarine Environments, 
W78-06047 5C 


PINE TREES 
Interception by Pinus Patula in Relation to 


Rainfall Parameters, 
W78-06104 21 


PIPELINES 


PISA (ITALY) 


PLANNING 





% 


Protection of Underground Water Mains| 
Against Corrosion, 
W78-05826 86 








A Search for Cytopathogenic Viruses in Sur) 
face and Coastal Sea Water in the Province of 
Pisa (Italy), (In Italian), 

W78-06023 5B 


PISCICIDES j 
Rotenone Tolerances of Stream-Bottom In.” 
sects, f 
W78-06156 5c. 

PLANKTON 


Dynamics of the Bacterioplankton Population 
in the Uchinskoye Reservoir, (In Russian), 
W78-05729 


Structure of Pelagic Food Chain and Relation. 


ship Between Plankton and Fish Production, 


W78-05961 2L 





A Water Quality Planning Model with Multiple 
Time, Pollutant, and Source Capabilities, 


W78-05702 5B 
Regional Water Supply Planning by Interactive 
Systems Analysis, 

W78-05712 4A 
A Model for Planning and Location of On-Site 
Waste Disposal Systems, 

W78-05713 SE 


Decision-Making in the Development of Urban 
Waterfronts for Park/Business Use, 


W78-05716 6B 
Combating River Pollution. 

W78-05744 5G 
The Role of Systems Analysis in Water Pro- 
gram Development, 

W78-05748 6A 





Vermont’s Water Resource Research Needs, 
W78-05801 6B 


Technological Forecasting Applied to Water 
Resource Planning, 
W78-05813 6A 


Concepts and Techniques for Evaluation of 
Energy-Related Water Problems, 
W78-05940 6A 


Relative Toxicity in Water Quality Planning, 
W78-05996 5G 


Integrating Scientific Data into Environmental 
Planning and Impact Analysis, General 
Methodology and a Case Study, 

W78-06058 6G 


Stricter Conservation Sought as Part of Any 
Water Resource Policy, 
W78-06136 6B 


PLANT PHYSIOLOGY 
Seasonal Nutrient and Sodium Accumulation in 
the Macrophyte Pontederia Cordata, 


W78-06085 21 
Uptake by Barley of Water Table- or Surface- 
Applied Cadmium, 

W78-06111 5B 


» PLEISTOCEN 


Last-Glacial 
Lower Derw 
W78-06105 


PLUMBING 


The Impact 
Building Dr 
W78-05904 


_ POINT BEAC! 


Water R 
Nearshore ( 
(1974-1975), 
W78-06123 


POLAND (CO 
Oil Pollutio 
Sea, (iu Poi 
W78-05907 


POLIOVIRUS 
Virus Parti 
fection of V 
W78-05991 


POLITICAL | 
Amenity a 
vironmenta 
W78-05741 


POLLUTAN’ 
Toxic Was 
Surveillanc 
W78-05825 


Effects of 
Heavy Mi 
Sludged S« 
W78-05863 


Ozone O 
Agents in 
Trace Me 
metry, 

W78-0587| 


A Faecal | 
W78-0587' 


Distributic 
a Coastal 
W78-0588 


Conserva' 
Cooling ( 
durch Ku 
W78-0588 


Determin 
Effluents 
W78-0588 


Trace M 
Acid, the 
tions Ey 
Sludges, 
W78-0585 


) Precision 


surement 
W78-059. 


A Modif 
Determir 
W78-059 


Infectiou 
and Sani 
W78-059 


Lead C 
Ljublijar 
W78-059 












Mains, 


in Sur. 
ince of 


5B 


f 


t 


m_ In 


5C 


ulation 
), 
5C 





slation- | 
ion, 
2L : 
f 
Lultiple | 
: } 
5B 
| 
ractive 


4A 


)n-Site 


Urban 


6B 


5G 


r Pro- 


6A 


6B 
Water 
6A 


ion of 





6A 


ng, 


mental 
eneral 


f Any 


6B 


tion in 
21 
irface- 


5B 





2 





PLEISTOCENE EPOCH 
Last-Glacial Alluvial Fan Sedimentation in the 
Lower Derwent Valley, Tasmania, 
W78-06105 2J 


PLUMBING 
The Impact of Water Saving Water Closets on 
Building Drains and Sewers, 


W78-05904 3D 
POINT BEACH (WIS) 

Water Resources Research Program, 

Nearshore Currents at Point Beach, Wisconsin 

(1974-1975), 

W78-06123 2H 
POLAND (COASTAL AREA) 


Oil Pollution on the Polish Coast of the Baltic 
Sea, (Iu Polish), 
W78-05907 sc 


POLIOVIRUS 
Virus Particle Aggregation and Halogen Disin- 
fection of Water Supplies, 
W78-05991 SF 


POLITICAL ASPECTS 
Amenity and Equity: A Review of Local En- 
vironmental Pressure Groups in Britain, 
W78-05741 6E 


POLLUTANT IDENTIFICATION 
Toxic Waste Dumping Incident Demonstrates 
Surveillance Needs. 
W78-05825 5G 


Effects of Incubation and Liming on Yield and 
Heavy Metal Uptake by Rye from Sewage- 
Sludged Soil, 

W78-05863 SE 


Ozone Oxidation of Organic Sequestering 
Agents in Water Prior to the Determination of 
Trace Metals by Anodic Stripping Voltam- 
metry, 

W78-05871 SA 


A Faecal Sterol Survey in the Clyde Estuary, 
W78-05879 5 


Distribution of Viral and Bacterial Pathogens in 
a Coastal Canal Community, 
W78-05880 SB 


Conservation of Samples of Waste Water by 
Cooling (Konservierung von Abwasserproben 
durch Kuehlung), 

W78-05882 SA 


Determination of Chlorine Dioxide in Sewage 
Effluents, 
W78-05884 SA 


Trace Metal Distributions Among the Humic 
Acid, the Fulvic Acid, and Precipitable Frac- 
tions Extracted with NaOH from Sewage 


Sludges, 

W78-05888 5A 
Precision of Chlorinated Hydrocarbon Mea- 
surements, 

W78-05918 SA 


A Modified Perchlorination Procedure for the 
Determination of Polychlorinated Biphenyls, 
W78-05939 SA 


Infectious Hospital Wastes: Their Treatment 
and Sanitary Disposal, 
W78-05949 SD 


Lead Contamination in Drinking Water in 
Ljublijana, (In Slovenian), 
W78-05981 SA 


SUBJECT INDEX 


Analysis of the Fluorine Ion in the Presence of 
AL and CA Ions in Air and Water with the Use 
of ZR-Spadns Reagent, (In Russian), 

W78-06008 SA 


The Problem of Determination of Cyanides in 
Water in the Presence of Nitriles, (In Russian), 
W78-06013 5A 


A Proposed Modification to the Classical 
Method of Calculating Alkalinity of Natural 
Waters, 

W78-06019 SA 


Separate Determination of Acrylic and 
Methacrylic Acids in Water Using Paper Chro- 
matography, (In Russian), 

W78-06029 SA 


A Field Study of the Agricultural Use of 
Sewage Sludge: II. Effect on Soil N and P, 
W78-06059 SE 


A Field Study of the Agricultural Use of 
Sewage Sludge: III. Effect on Uptake and Ex- 
tractability of Sludge-Borne Metals, 

W78-06060 5D 


The Fluorometric Behavior of Pulping Waste 
Liquors, A Valuable Tool for Lignin and Pulp- 
ing Research, 

W78-06077 SA 


Pollution Indicators and Other Microorganisms 
in River Sediment, 
W78-06096 SA 


Paleogeochemistry and _ Interstitial Water 
Chemistry from Sediments of Five Maine 
Lakes, 

W78-06199 2H 


POLLUTANTS 


Effluents from Catfish Ponds During Fish Har- 
vest, 
W78-05783 SA 


POLYAMINES 


Color Removal from Softwood Kraft Pulp 
Bleach Plant Effluent by Polyamines, 
W78-06076 5D 


POLYCHLORINATED BIPHENYLS 


A Modified Perchlorination Procedure for the 


Determination of Polychlorinated Biphenyls, 
W78-05939 SA 


Disposal of Waste-Oils and PCB'S in Cement 
Kilns, 


W78-06074 5E 
Organochlorine Residues in New Jersey Osprey 
Eggs, 

W78-06150 SA 


Trout Hepatic Enzyme Activation of Aflatoxin 
BI in a Mutagen Assay System and the Inhibi- 
tory Effect of PCBs, 

W78-06160 5C 


Organochlorine Residues in Potential Food 
Items of Marine Bald Eagles (Haliaeetus Leu- 
cocephalus), 1966 and 1974, 

W78-06164 5A 


POLYMERS 
Nature and Treatability of Dyeing Waste- 


waters, 
W78-06080 SD 


PRECIPITATION (ATMOSPHERIC) 


PONDS’ 


Effects of Hydraulic Dredging on the Ecology 
of Native Trout Populations in Wisconsin 


Spring Ponds, 

W78-05739 SC 

Utilization of Satellite Data for Inventorying 

Prairie Ponds and Lakes, ‘ 

W78-05979 2H 
PONTEDERIA CORDATA 


Seasonal Nutrient and Sodium Accumulation in 
the Macrophyte Pontederia Cordata, 
W78-06085 2I 


POROUS MEDIA 


Filter Towers and Distributors for Llandyrnog 
Sewage Treatment Works. 
W78-05866 5D 


POTABLE WATER 


Dissolved Metals in Aqueous Effluents from 
Municipal Incinerators, 


W78-05848 5E 
Chlorination and Ozonation in Water and 
Wastewater Treatment, 

W78-05867 5F 


Lead Contamination in Drinking Water in 
Ljublijana, (In Slovenian), 
W78-05981 SA 


The Cost of Removing Chloroform and Other 
Trihalomethanes from Drinking Water Sup- 
plies, 

W78-05988 5F 


Recovery of Lime and Magnesium in Potable 
Water Treatment, 
W78-05990 SF 


Manual of Treatment Techniques for Meeting 
the Interim Primary Drinking Water Regula- 
tions. 

W78-05994 SF 


POTASSIUM-40 


The Migration of 238U, 226Ra, 232Th and 40K 
into Floodplain Soils of Superaquatic Land- 
scapes of the Bityug River, (In Russian), 

W78-05822 5B 


POTASSIUM PERMANGANATE 


Alkaline Potassium Permanganate Degradation 
of Insoluble Organic Residues (Kerogen) Iso- 
lated from Recently-Deposited Algal Mats, 

W78-06000 5B 


POTATOES 


Protein Recovery from Waste Effluents of 
Potato Processing Plants, 
W78-06069 5D 


POWERPLANTS 


A Model Criterion for Site Selection of Larger 
Scale Technical Facilities in the Upper Rhine 


Region, 

W78-05720 5G 
Metals in Power Plant Cooling Water 
Discharges, 

W78-05913 5B 


PRECIPITATION (ATMOSPHERIC) 


Adequacy of Hydrologic Data for Application 
in West Virginia, 
W78-05931 7C 


Nutrient Content and Precipitation Over Iowa, 
W78-06020 SA 


SU-33 








PRECIPITATION (ATMOSPHERIC) 


Hydrogen Ion Speciation in the Acid Precipita- 
tion of the Northeastern United States, 


W78-06025 SA 


Hydrogen Input to the Hubbard Brook Experi- 
mental Forest, New Hampshire, During Last 
Decade, 

W78-06026 SA 


The Chemical Composition of Atmospheric 


Precipitation from Selected Stations in 
Michigan, 

W78-06027 5A 
The Collection of Precipitation for Chemical 
Analysis, 

W78-06112 2K 
Seasonal Trends of NH4(+) and NO3(-) 


Nitrogen Isotope Composition in Rain Col- 
lected at Julich, Germany, 
W78-06113 SA 
PRESSURE GROUPS 
Amenity and Equity: A Review of Local En- 
vironmental Pressure Groups in Britain, 


W78-05741 6E 
PRICING 

Policy of Pricing Irrigation Water, 

W78-05730 3F 

Rationalisation of Irrigation Rates in a 

Developing Country, 

W78-05731 3F 
PRIMARY 


The Primary Production of Phytoplankton in 
Experiments on Biomonitoring at the Uchia- 
skoye Reservoir, (In Russian), 

W78-05733 SC 


PRIMARY PRODUCTIVITY 
Primary Plankton Production in Lake Baikal, 
(In Russian), 
W78-05709 5C 


Correlation of the Processes of Synthesis to 
Destruction of Organic Matter in Relation to 
the Annual Water Content in the Mozhaisk 
Reservoir, (In Russian), 

W78-05874 -, 


PROBABILITY 
A Model for Planning and Location of On-Site 
Waste Disposal Systems, 
W78-05713 SE 


A Stochastic Model of Levee Failure, 

W78-05724 8D 

PROBLEM IDENTIFICATION AND RANKING 
Selecting Alternatives in Water Resources 
Planning and the Politics of Agendas, 


W78-05736 6B 


PRODUCTION FUNCTION 
Economic Analysis of Irrigation Production 


Functions: An Application of Linear Pro- 
gramming, 

W78-05714 3F 
PRODUCTIVITY 


Productivity of Zooplankton in Duvankul’ Lake 
in the Southern Urals, (In Russian), 
W78-05854 5C 


Production of Chironomus, Procladius, and 
Chaoborus at Different Levels of Phytoplank- 
ton Biomass in Lake Memphremagog, Quebec- 
Vermont, 

W78-05968 SC 


SU-34 





SUBJECT INDEX 


Productivity and Nutrient Export Studies in a 
Cypress Swamp and Lake System in Louisiana, 
W78-06054 5C 


Observation on Productivity of Swamp Streams 
in Eastern North Carolina, 


W78-06056 SC 


PROFESSIONAL PERSONNEL 


Directory of Water Resources Expertise, Water 
Research Faculty and Staff Scientists. 


W78-06041 9A 


PROFILES 


Computation of the Soil Moisture Profile from 
Hydrometecrological Data, 


W78-05793 2G 


PROJECT PLANNING 


A Model Criterion for Site Selection of Larger 
Scale Technical Facilities in the Upper Rhine 
Region, 

W78-05720 5G 
Cost-Effectiveness of On-Site and Community 
Sewerage Alternatives, 
W78-05910 5D 
Alternative Management Strategies for Vir- 
ginia’s Coastal Wetlands: A Program of Study, 
W78-06086 6G 


PROPORTIONAL WEIRS 
Quadrant-Plate Weir, 


W78-05784 8B 


PROROCENTRUM 

Inhibitory Effects of Copper on 
Dinoflagellates, 

W78-06157 


Marine 


SC 


PROTEINS 
Protein Recovery from Waste Effluents of 
Potato Processing Plants, 


W78-06069 5D 


PUBLIC EDUCATION 
A Public Education Campaign to Conserve 
Water, 


W78-05752 3D 


PUBLIC HEALTH 
Chlordane Contamination of a Municipal Water 


System, 
W78-05963 xC 
Bacterial Contamination of Lake Powell 


Waters: An Assessment of the Problem, 
W78-05972 5B 
Hygienic Assessment of Biological Fish Ponds 
Used for Purification of Sewage From 
Livestock Farms, (In Russian), 
W78-06032 5D 
Mercury Concentrations in Fish in Lake Oahe, 
South Dakota, April 16 to September 27, 1972. 

W78-06051 5C 


Sodium Bicarbonate, An Inexpensive Fish 
Anesthetic for Field Use, 


W78-06143 SC 
PUBLICATIONS 

Statistical Methods in Hydrology, 

W78-06125 7 
PUGET SOUND (WASH) 


Importance of Eelgrass Beds in Puget Sound, 


W78-05958 2L 
PULP WASTES 

This Plant Marries Two Wastes, 

W78-05845 5D 


Effects of Pollution on Water Quality, Perdido 
River and Bay, Alabama and Florida. 
W78-06044 5c 


Color Removal from Softwood Kraft Pulp 
Bleach Plant Effluent by Polyamines, 
W78-06076 SD 


The Fluorometric Behavior of Pulping Waste 
Liquors, A Valuable Tool for Lignin and Pulp. 
ing Research, 


W78-06077 SA 

Yeast Production on Spent Sulphite Liquor, 

W78-06078 SD 
PUMPING 


A Pump Test in the Dakota Sandstone at Wall, 
South Dakcta, 
W78-05946 4B 


Land-Surface Subsidence in the Houston-Gal- 
veston Region, Texas, 
W78-06195 2F 


Hydrogeologic Effects of Subsidence, San 
Joaquin Valley, California, 





W78-06197 4B 


Land Subsidence Stopped by Artesian-Head 
Recovery, Santa Clara Valley, California, 
W78-06198 4B 


PUMPING PLANTS 
Mobile Diesels Stand-by at Sewage Pumping 
Stations. 
W78-05855 8C 


Off-Peak Hour Pumping Rate Reduction: Are 
the Benefits Worth the Costs, 


W78-06134 6B 
PUMPS 

Canning Group Expansions. 

W78-05908 SD 


Cooling Discontinuous Waters with a Single 
Refrigeration Unit, 
W78-06146 5G 


QUAL MODEL 
Utah Lake-Jordan River Basin Modeling Pro- 
ject. Volume I. Summary Report. Volume II. 
Appendix. 
W78-05983 SB 


RADIATION 
Some Results of Measurements of the Radio 
Emission of Soils Using a Highly Sensitive Air- 
craft Radiometer with a 3-cm Wave Range, 


W78-05792 2G 
RADIOACTIVITY TECHNIQUES 

Inhibitory Effects of Copper on Marine 

Dinoflagellates , 

W78-06157 5C 


RADIOCARBON METHOD 
Primary Plankton Production in Lake Baikal, 
(In Russian), 
W78-05709 5C 


‘ 


RADIOISOTOPES . 
The Applicability of Tracer Techniques for Stu- 


dies on Sewage Treatment Process Dynamics, 
W78-05872 5D 


RADIUM-226 
The Migration of 238U, 226Ra, 232Th and 40K 
into Floodplain Soils of Superaquatic Land- 
scapes of the Bityug River, (In Russian), 
W78-05822 5B 





RAIN 
Spatial Int 


fall, 
W78-05766 
RAINBOW 1 
Survival o 
Eggs, Em! 
Water, 
W78-0615: 


Maintenar 
a Eutroph 
W78-0617 


Relation ¢ 
Coho Sal 
ook Salm 
Trout (Sz 
monicida 
W78-0617 


RAINFALL 
Spatial I 
fall, 

W78-057: 


The Spé« 
Storm | 
Urban S' 
W78-057 


Some R 
Models, 
W78-06! 


Intercer 
Rainfall 
W78-06 


RAINFAL 
A Crite 
Models 
W78-05 


Infiltra 
Numbe 
W78-0! 


Urban 
W78-0: 





RAINFA 
Statist 
Erosio 

W78-0 


RANDO 
Randc 
W78-0 


RANGE 
Bacte 
South 
W78-( 


RATES 
Effec 
nicipz 
Metal 

b4 W78- 


RATIN 
Quad 
W78- 


RECES 
The 
flow 
W738. 


RECES 
Anal 
Ww78 











erdido 


t Pulp 
SD 


Waste 
d Pulp. 


SA 


t Wall 


4B 
yn-Gal- 


4B 
1-Head 


4B 


imping 
8C 
n: Are 


6B 


5D 
Single 
5G 

g Pro- 
me II. 


SB 


Marine 


5C 


Baikal, 


5C 


or Stu- 
nics, 
5D 


id 40K 
Land- 


SB 


] 








RAIN 
Spatial Interpolation of Daily Totals of Rain- 
fall, 
W78-05766 


RAINBOW TROUT 
Survival of Steelhead Trout (Salmo Gairdneri) 
Eggs, Embryos, and Fry in Air-Supersaturated 
Water, 
W78-06153 


2B 


$C 


Maintenance of a Trout Fishery by Aeration in 
a Eutrophic Lake, 
W78-06171 5G 
Relation of Water Temperature to Infections of 
Coho Salmon (Oncorhynchus Kisutch), Chin- 
ook Salmon (O. Tshawytscha), and Steelhead 
Trout (Salmo Gairdneri) with Aeromonas Sal- 
monicida and A. Hydrophila, 


W78-06172 5C 
RAINFALL 

Spatial Interpolation of Daily Totals of Rain- 

fall, 

W78-05766 2B 


The Speed and Direction of Movement of 
Storm Rainfall Patterns with Reference to 
Urban Storm Sewer Design, 

W78-05776 5B 


Some Remarks on the Use of Daily Rainfall 
Models, 
W78-06101 2B 
Interception by Pinus Patula in Relation to 
Rainfall Parameters, 

W78-06104 2I 


RAINFALL-RUNOFF RELATIONSHIPS 
A Criterion of Efficiency for Rainfall-Runoff 
Models, 
W78-05770 2A 
Infiltration Formula Based on SCS Curve 
Number, 


W78-05819 2G 

Urban Storm Water Management, 

W78-05821 5G 
RAINFALL SIMULATORS 


Statistical Evaluation of Rainfall-Simulator and 
Erosion Testing Procedure, 
W78-05785 2J 


RANDOM SEARCH 
Random Search Optimization: Stopping Rules, 


W78-05727 2A 
RANGE MANAGEMENT 
Bacterial Variations in Streams from a 


Southwest Idaho Rangeland Watershed, 
W78-06116 5B 
RATES OF APPLICATION 
Effect of Land Disposal Applications of Mu- 
nicipal Wastes on Crop Yields and Heavy 
Metal Uptake, 


W78-05985 5B 
RATING CURVES 

Quadrant-Plate Weir, 

W78-05784 8B 


RECESSION CONSTANTS 
The Effect of Evapotranspiration on Stream- 
flow Recession, 


W78-06107 2D 
RECESSION CURVES 

Analysis of Hydrological Recession Curves, 

W78-05769 2E 


SUBJECT INDEX 


RECIRCULATED WATER 
From Wastewater to Resource in St. Peter- 
sburg, Florida, 
W78-05851 


5D 
Dyebath Reuse in Batch Dyeing, 
W78-06081 5D 
RECOLONIZERS 


Movement of Benthos During the Recoloniza- 
tion of Temporary Streams, 
W78-06159 


5C 
RECREATION 
The Quality of Lake of the Ozarks. 
W78-06050 5B 
RECREATION DEMAND 


The Recreational Response to Changes in 
Water Quality: A Survey and Critique, 
W78-05728 


5G 
RECYCLING 
Domestic Wastewater Recycling. 
W78-05864 5D 


Recovery of Lime and Magnesium in Potable 
Water Treatment, 
W78-05990 5F 


Ocean Dumping: Philadelphia’s Story. 


W78-06021 SE 


RED TIDE 
Blooms of Gyrodinium Aureolum 
(Dinophyceae) in North European Waters, Ac- 
companied by Mortality in Marine Organisms, 
W78-06165 5C 


REFLECTANCE 
Study of Near-Infrared Snow Reflectance 


Using Skylab S192 Multispectral Scanner Data, 
W78-06120 2C 


REFRIGERATION 
Cc ling Discontinuous Waters with a Single 
Refrigeration Unit, 


W78-06146 5G 


REGIONAL ANALYSIS 
A Model for Planning and Location of On-Site 
Waste Disposal Systems, 


W78-05713 SE 
REGIONAL DEVELOPMENT 

The Quality of Lake of the Ozarks. 

W78-06050 5B 


REGIONALIZATION PROBLEM 
Optimization Methods for Planning Waste 
Water Management Systems, 


W78-05723 5G 


REGRESSION ANALYSIS 
Estimation of Bencfits and Analysis of Factors 
Influencing Land Use Change in the Iowa 
River Flood Plain, 
W78-0581 1 6B 
Procedures for Estimating Dry Weather Pollu- 
tant Deposition in Sewerage Systems, 


W78-05984 5B 
REGULATION 

Challenging Effluent Limitations, 

W78-05759 5G 


Summary of Draft 201 Facility Plan for Up- 
grading Mctro Puget Sound Plants, 


W78-06149 5G 


REPRODUCTION 


REMOTE SENSING 
The* Application of Remote Sensing to the 
Development and Formulation of Hydrologic 
Planning Models. 
W78-05718 4D 
A Study of Application of Remote Sensing to 
River Forecasting, Volume II. 
W78-05719 4A 


Remote Sensing of Land Use and Water Quali- 


ty Relationships-Wisconsin Shore, Lake 
Michigan, 
W78-05749 5A 


Investigation of the Dynamics of Snow-Cover 
Melting from Meteorological-Satellite Data, 
W78-05788 2C 
Estimation of Snow-Cover Dynamics for 
Forecasts of the Spring Flood in the Gornyy 
Altay from Satellite Data, 
W78-05789 2C 
Remote Determination of the Concentration of 
Suspended Particles in the Water of Reservoirs 
on the Basis of Measurements of Spectral Lu- 
minance Coefficients, 
W78-05790 2H 
Emission Characteristics of Moist Stratified 
Structures in the VHF Range, 
W78-05791 2G 
Some Results of Measurements of the Radio 
Emission of Soils Using a Highly Sensitive Air- 
craft Radiometer with a 3-cm Wave Range, 
W78-05792 2G 


Application of Heat-Flow Temperature Model 





for R tely A ing Near Surface Soil 
Moisture by Thermography, 
W78-05932 2G 


The Use of Satellite Imagery for Lake Classifi- 
cation in Wisconsin, 
W78-05935 2H 
Utilization of Satellite Data for Inventorying 
Prairie Ponds and Lakes, 
W78-05979 2H 
Study of Near-Infrared Snow Reflectance 
Using Skylab $192 Multispectral Scanner Data, 
W78-06120 


Final Report to the National Science Founda- 
tion Research Applied Directorate Weather 
Modification Association, 
W78-06130 3B 
Use of Thermal-Infrared Imagery in Ground- 
Water Investigations in Montana, 

W78-06187 7B 


Coastal Wetlands: The Present and Future Role 
of Remote Sensing, 


W78-06188 7B 


REOVIRUS 
Virus Particle Aggregation and Halogen Disin- 
fection of Water Supplies, 
W78-05991 SF 


REPRODUCTION 
Sublethal Effects of Oil on Mollusc Species 
from the Baltic Sea, 
W78-06144 5C 
Acid Precipitation and Reproductive Success of 
Ambystoma Salamanders, 
W78-06145 5C 


SU-35 








REPTILES 


REPTILES 
Environmental Status of the Lake Michigan 
Region, Volume 16. Amphibians and Reptiles 
of the Lake Michigan Drainage Basin, 
W78-05976 pO 


RESEARCH AND DEVELOPMENT 
Directory of Water Resources Expertise, Water 
Research Faculty and Staff Scientists. 
W78-06041 9A 


RESEARCH EQUIPMENT 
Fish Egg and Larvae Studies: Some Problems 
and Recommended Solutions, 
W78-05756 2H 


RESEARCH PRIORITIES 
Vermont's Water Resource Research Needs, 
W78-05801 6B 


RESERVOIR OPERATION 
A Mathematical Model for the Analysis of 
Multi-Reservoir Flood Control Systems, 
W78-05721 4A 


Report of the River Master of the Delaware 
River for the Period December 1, 1975 -- 
November 30, 1976, 

W78-06181 4A 


RESERVOIR RELEASES 
Report of the River Master of the Delaware 
River for the Period December 1, 1975 -- 
November 30, 1976, 
W78-06181 4A 


RESERVOIR STORAGE 
Report of the River Master of the Delaware 
River for the Period December 1, 1975 -- 
November 30, 1976, 
W78-06181 4A 


Sedimentation in Santa Margarita Lake, San 
Luis Obispo County, California, 
W78-06182 2J 


RESERVOIRS 
Remote Determination of the Concentration of 
Suspended Particles in the Water of Reservoirs 
on the Basis of Measurements of Spectral Lu- 
minance Coefficients, 
W78-05790 2H 


Sedimentation and Soil 
Reservoir, Indiana, 


Alteration, Monroe 


W78-05815 2J 
Optimal State Analysis of Reservoirs, 
W78-05817 4A 
Diurnal Temperature Distribution in Small 
Water Reservoirs (Phase II), 

W78-05818 2H 


Biostimulation Characteristics of Wastes and 
Receiving Waters of the Snake River Basin. 
W78-06045 5C 


Comparative Chemistry of a Cooling Reservoir 
and its Water Source, 
W78-06114 5B 


RESIDENTIAL WATER 
Price Variable in Residential Water Demand 
Models, 
W78-05703 6D 


RESOURCE ALLOCATION 
Resources Allocation to Optimize Mining Pollu- 
tion Control, 
W78-06138 5G 


SU-36 





SUBJECT INDEX 


RESOURCE DEVELOPMENT 
Economic and Environmental Impacts of 
Forest Resource Development, 
W78-05803 6A 


RESOURCES DEVELOPMENT 


Coastal Water Research Project. Annual Re- 
port for the Year Ended 30 June 1977. 


W78-05911 5B 
Characteristics of Municipal Wastewater 
Discharges, 1976, 

W78-05912 5B 
Metals in Power Plant Cooling Water 
Discharges, 

W78-05913 5B 


Halogenated Hydrocarbons in Wastewaters: 
Knowns and Unknowns, 


W78-05914 5B 

In Situ Measurements of Initial Dilution, 

W78-05915 5B 
RESPIRATION 


Rotenone Tolerances of Stream-Bottom In- 
sects, 
W78-06156 p= 


RETURN FLOW 


From Wastewater to Resource in St. Peter- 
sburg, Florida, 
W78-05851 5D 


Sewage Effluent on Pasture Shows Little Ef- 
fect. 
W78-05898 5G 


Nitrate Leaching During Long-Term Spray Ir- 
rigation for Treatment of Secondary Sewage 
Effluent on Woodland Sites, 


W78-05903 5B 
REVERSE OSMOSIS 

Membrane’ Separation _Process--Principles, 

Practice, and Prospects, 

W78-05877 5D 


Pressure Driven Membrane Processes in the 
Treatment of Industrial Effluents, 
W78-06075 5D 


Membrane Processes Used for the Treatment 
of Industrial Effluents, 
W78-06082 5D 


REVIEWS 


The Recreational Response to Changes in 
Water Quality: A Survey and Critique, 
W78-05728 5G 


Review of the Flint Creck Small Watershed 
Project, Draft Environmental Impact Statement 
for the Ontario County Environmental Manage- 
ment Council, 

W78-05814 6G 


Inland Wetland Definitions, 
W78-06083 2H 


RIVER BASIN DEVELOPMENT 


Should Dams Be Built. The Volta Lake Exam- 
ple, 
W78-06033 5C 


RIVER FORECASTING 


A Study of Application of Remote Sensing to 
River Forecasting, Volume II. 
W78-05719 4A 


RIVER SYSTEMS 





RIVER RAY BASIN (ENGLAND) 


Effect of Soil Heat Flux on the Water Balan 
of a Small Catchment, 
W78-05777 %G 


A Water Quality Optimization Model for Nop. 
serial River Systems, 
W78-05725 3 


RIVER TAMAR ESTUARY (ENGLAND) 
Heavy Metals in the Burrowing Bivalve Scr. 
bicularia Plana from the Tamar Estuary ip 
Relation to Environmental Levels, 
W78-06169 5 


RIVERHEAD (NY) 
Jamesport Transmission Exits; A Review for 
the Town of Riverhead of the Long Island 
Lighting Company Application to the New 
York Public Service Commission for a Cer 
tificate of Environmental Compatibility and 
Public Need for the Jamesport Transmission 
Exits, 
W78-05816 6G 


RIVERS 
Combating River Pollution. 





W78-05744 5G 4 


Organic Matter in the Suspended Load of the 
Rivers and Irrigation Systems of Soviet Central 
Asia, 
W78-05799 5B 


Discharge of Nitrogen, Phosphorus and Or 
ganic Matter into the Gulf ofBothnia, 
W78-05905 5B 


Planning for Cleaning Up an Estuary--Part II: 
Physical Planning for the Mersey, 
W78-06062 5G 


Quality of Rivers of the United States, 1974 
Water Year--Based on the National Stream 
Quality Accounting Network (NASQAN), 
W78-06192 SA 


ROCKS 
Computation of Evaporation from Talus and 
Rocks, 
W78-05795 2D 


ROCKY RUN BRANCH WATERSHED (VA) 
Generating Rainfall Excess Based on Readily 
Determinable Soil and Landuse Characteristics, 
W78-05945 2A 


ROOTED AQUATIC PLANTS 
Seasonal Nutrient and Sodium Accumulation in 
the Macrophyte Pontederia Cordata, 
W78-06085 1 


ROTENONE 
Rotenone Tolerances of Stream-Bottom In- 
sects, 
W78-06156 5C 








ROTORS 
Horizontal Axis Acrating Rotor for Waste 


Water Treatment--Uses Polygonal Rotor 
Nodules with Angled Beater Blades. 
W78-05836 sD 


RUNOFF 
Environmental Protection Guidelines for Con- 
structing Projects, 
W78-05742 6G 


Effects of Soil, Cover Crop, and Nutrient 
Source on Amounts and Forms of Phosphorus 


Movemen(' 


tions, 
W78-0578' 


Transport 
from Con 
W78-0578 


Character 
and Grou 
Basin wit! 
W78-0579 


Urban St 
W78-0582 


Generatit 
Determin 
W78-05% 


RURAL AR 
Water U: 
W78-058' 


Cost Opt 
W78-058 


SACRAME 
Ecologic 
San Joaq 
W78-060 


SAFE DRI 
Manual 
the Inte 
tions. 
W78-055 


SALAMAI 
Acid Pre 
Ambyst 
W78-06: 


SALINE S 
Applica 
for Re 
Moistur 
W78-05 


SALINE § 
Salt Ex 
the Ke 
Modeli: 
W78-06 


SALINE ' 
Ecolog 
San Jo: 
W78-0€ 


SALINIT 
The Ef 
and Bi 
Bay Ai 
W78-0¢ 


SALMO} 
Salmo 
Ozona 
fluent, 
W78-0 


SALMO! 
Deterr 
Prefer 
Selecti 
W78-0 


Maint 
a Eutr 
W78-0 














ve Scro- 
tuary in 


x 
view for 
g Island 
he New 
"a Cer 
lity and 


Smission 


6G 


d of the 
| Central 


5B 
and Or- 


-Part Il: 


5G 


es, 1974 
Stream 

N), 
5A 


lus and 


2D 
‘A) 
Readily 


eristics, 
2A 


lation in 


Waste 
Rotor 


sD 


or Con- 


Nutrient 
sphorus 











Movement Under Simulated Rainfall Condi- 
tions, 
W78-05780 5B 


Transport of Atrazine and Simazine in Runoff 
from Conventional and No-Tillage Corn, 
W78-05782 SB 


Characteristics of the Interrelation of Surface 
and Ground Waters in the Karakengir River 
Basin with a Disturbed Natural Regime, 

W78-05794 2F 


Urban Storm Water Management, 
W78-05821 5G 


Generating Rainfall Excess Based on Readily 
Determinable Soil and Landuse Characteristics, 


W78-05945 2A 
RURAL AREAS 

Water Use Rates for Rural Water Systems, 

W78-05809 6B 


Cost Optimization of Rural Water Systems, 
W78-05810 8B 


SACRAMENTO-SAN JOAQUIN (CALIF) 
Ecological Studies in the Western Sacramento- 
San Joaquin Delta During a Dry Year, 
W78-06042 2L 


SAFE DRINKING WATER ACT 
Manual of Treatment Techniques for Meeting 
the Interim Primary Drinking Water Regula- 
tions. 
W78-05994 SF 


SALAMANDERS 
Acid Precipitation and Reproductive Success of 
Ambystoma Salamanders, 
W78-06145 5C 


SALINE SEEPS 
Application of Heat-Flow Temperature Model 
for Remotely Assessing Near Surface Soil 
Moisture by Thermography, 
W78-05932 2G 


SALINE SOILS 
Salt Extraction from Sulfate Salinized Soil in 
the Kopet-Dag Piedmont Plain Studied by 
Modeling of Leaching, (In Russian), 
W78-06009 3C 


SALINE WATER INTRUSION 
Ecological Studies in the Western Sacramento- 
San Joaquin Delta During a Dry Year, 
W78-06042 2L 


SALINITY 
The Effect of Temperature on the Distribution 
and Biomass of Mytilus Edulis in the Alamitos 
Bay Area, 
W78-06166 5C 


SALMONELLA 

Salmonella and Bacterial Indicators in 
Ozonated and Chlorine Dioxide-Disinfected Ef- 
fluent, 

W78-05890 SA 


SALMONIDS 
Determination of Physical and Hydraulic 
Preferences of Brown and Brook Trout in the 
Selection of Spawning Locations, 
W78-05802 81 


Maintenance of a Trout Fishery by Acration in 
a Eutrophic Lake, 
W78-06171 5G 


SUBJECT INDEX 


Relation of Water Temperature to Infections of 
Coho Salmon (Oncorhynchus Kisutch), Chin- 
ook Salmon (O. Tshawytscha), and Steelhead 
Trout (Salmo Gairdneri) with Aeromonas Sal- 
monicida and A. Hydrophila, 

W78-06172 5C 


SALT LEACHING 


Salt Extraction from Sulfate Salinized Soil in 
the Kopet-Dag Piedmont Plain Studied by 
Modeling of Leaching, (In Russian), 

W78-06009 3C 


SALTS 


Effects of Deicing Salts on Woody Vegetation 
Along Minnesota Roads, 
W78-05786 5B 


Effects of Deicing Salts and Lead Upon Trees, 
Shrubs and Soils in Connecticut, 
W78-05787 5B 


Disposal of Industrial Effluent Contg. Salts and 
Organic Matter Arising Partic. From Mfg. 
Weedkiller and Insecticides. 

W78-05885 5D 


Recovery of Yeast from Confectionery Ef- 
fluent, 
W78-06070 5D 


Highway Operation and Plant Damage-Data 
Appendix (Soil Chemistry, Salt Application, 
Ozone, Precipitation), 

W78-06131 4C 


SAMPLING 


Conservation of Samples of Waste Water by 
Cooling (Konservierung von Abwasserproben 
durch Kuehlung), 

W78-05882 5A 


The Collection of Precipitation for Chemical 
Analysis, 
W78-06112 2K 


Relation of Sample Variations toPlate Orienta- 
tion in the Hester-Dendy Plate Sampler, 
W78-06147 7B 


SAN JOAQUIN VALLEY (CALIF) 


Hydrogeologic Effects of Subsidence, San 
Joaquin Valley, California, 
W78-06197 4B 


SAND AQUIFERS 


Purification of Secondary Effluent in a Natural 
Sand Filter, 
W78-05902 5D 


SAND BAGS 


A Laboratory Study of the Stability of Sand- 
Filled Nylon Bag Breakwater Structures, 
W78-06121 8G 


SANDS 


Liquefaction Potential of Dams and Founda- 
tions, Report 1. Laboratory Standard Penetra- 
tion Tests on Reid Bedford Model and Ottawa 
Sands, 

W78-06124 8D 


SANITARY ENGINEERING 


Summary of Draft 201 Facility Plan for Up- 
grading Mctro Puget Sound Plants, 
W78-06149 5G 


SANTA CLARA VALLEY (CALIF) 


Land Subsidence Stopped by Artesian-Head 
Recovery, Santa Clara Valley, California, 
W78-06198 4B 





SEASONAL 


SANTA MARGARITA LAKE (CALIF) 
Sedimentation in Santa Margarita Lake, San 
Luis Obispo County, California, 

W78-06182 2J 


SANTEE RIVER (SC) 
Case Study: The Santee River, S.C., 
W78-06055 SC 


SATELLITES (ARTIFICIAL) 
Utilization of Satellite Data for Inventorying 
Prairie Ponds and Lakes, 
W78-05979 2H 


SCENEDESMUS OBLIQUUS 
Environmental Influences on the Accumulation 
of Lead, Cadmium, Mercury, Antimony, Ar- 
senic, Selenium, Bromine and Tin in Unicellu- 
lar Algae Cultivated in Thailand and in Ger- 
many, 
W78-05998 5C 


SCIENTIFIC PERSONNEL 
Directory of Water Resources Expertise, Water 
Research Faculty and Staff Scientists. 


W78-06041 9A 
SCRIPPSIELLA 

Inhibitory Effects of Copper on Marine 
Dinoflagellates , 

W78-06157 5C 
SCROBICULARIA 


Heavy Metals in the Burrowing Bivalve Scro- 
bicularia Plana from the Tamar Estuary in 
Relation to Environmental Levels, 

W78-06169 5C 


SEA WATER 
Nearshore Sediment Pollution in Israel by 


Trace Metals Derived from Sewage Effluent, 
W78-05887 5B 


SEA WATER TEMPERATURE 
Effects of Climatic Cycles on the Relative 
Abundance and Availability of Commercial 
Marine and Estuarine Species, 
W78-05957 2L 


SEASONAL 
Dynamics of the Bacterioplankton Population 


in the Uchinskoye Reservoir, (In Russian), 
W78-05729 5C 


Effects of Climatic Cycles on the Relative 
Abundance and Availability of Commercial 
Marine and Estuarine Species, 

W78-05957 2L 


Seasonal Changes in the Community Structure 
of the Macrobenthos Inhabiting the Intertidal 
Sand and Mud Flats of Barnstable Harbor, 
Massachusetts, 

W78-05967 2L 


Seasonal Nutrient and Sodium Accumulation in 
the Macrophyte Pontederia Cordata, 


W78-06085 21 
Distribution, Seasonality, and Biomass of 
Aquatic Macrophytes in Lake Opinicon 
(Eastern Ontario), 

W78-06088 2H 


Seasonal Measurements of Carbon, Nitrogen, 
Ash, Iron, Carbohydrates, and Pigments from 
Geographically Different Spartine Alterniflora 
Marshes in the Southeast, 

W78-06093 21 








SEASONAL 


Sources of Variability in the Benthic Macrofau- 
na off the South Northumberland Coast, 1971- 
1976, 

W78-06167 2L 


Physiological Indices of Stress in Mytilus Edu- 
lis, 
W78-06168 5C 


Heavy Metals in the Burrowing Bivalve Scro- 
bicularia Plana from the Tamar Estuary in 
Relation to Environmental Levels, 





W78-06169 xc 
SEDIMENT CONTROL 

M ement of Sedi t Control Impacts on 

Agriculture, 

W78-05701 5G 


SEDIMENT LOAD 


Sedimentation and Soil Alteration, Monroe 
Reservoir, Indiana, 
W78-05815 2J 


SEDIMENT TRANSPORT 


Trends of Sediment Removal from Arid Scree 
Slopes Under Simulated Rainstorm Experi- 
ments, 


W78-06108 2J 
Hydrology and Water Quality of the 
Atchafalaya River Basin, 

W78-06184 4A 


SEDIMENT-WATER INTERFACES 


Migration of Trace Metals in Interfaces of Sea- 
water and Polluted Surficial Sediments, 
W78-06022 5B 


SEDIMENTATION 


Sedimentation and Soil Alteration, Monroe 
Reservoir, Indiana, 
W78-05815 2J 


Forests and Water: Effects of Forest Manage- 
ment on Floods, Sedimentation, and Water 
Supply, 

W78-06089 4C 


Sedimentation on the Membrane Surface of a 
Hyperfiltration Water-Distilling Apparatus, (In 
Russian), 

W78-06091 3A 


Sedimentation in Santa Margarita Lake, San 
Luis Obispo County, California, 
W78-06182 2J 


SEDIMENTATION RATES 

Sedimentation and Soil Alteration, Monroe 
Reservoir, Indiana, 

W78-05815 2J 


Sedimentation in Santa Margarita Lake, San 
Luis Obispo County, California, 
W78-06182 2J 


SEDIMENTOLOGY 

Last-Glacial Alluvial Fan Sedimentation in the 
Lower Derwent Valley, Tasmania, 

W78-06105 2J 


Packing and Angle of Repose of Naturally 
Sedimented Fine Silica Solids Immersed in 
Natural Aqueous Electrolytes, 


W78-06106 2J 
SEDIMENTS 

Fallout Cesium-137 in Cultivated and Noncul- 

tivated North Central United States 

Watersheds, 

W78-05779 5B 


SU-38 


SUBJECT INDEX 


Effects of Soil, Cover Crop, and Nutrient 
Source on Amounts and Forms of Phosphorus 
Movement Under Simulated Rainfall Condi- 


tions, 
W78-05780 5B 
Aqueous- and Sediment-Phase Phosphorus 


Yields from Five Southern Pine Watersheds, 
W78-05781 5B 


Nearshore Sediment Pollution in Israel by 
Trace Metals Derived from Sewage Effluent, 
W78-05887 5B 


Pollutants in Sediments Off Palos Verdes, 
W78-05917 5B 


Toxicity of a Chlorinated Benzene to Sea 
Urchin Embryos, 
W78-05925 5C 


The Intertidal Sediment Habitats of the Lower 
Medway Estuary, Kent, 
W78-06002 5C 


Role of Autochthonous Bacteria in the 
Removal of Spilled Oil from Sediment, 
W78-06012 5G 


Pollution Indicators and Other Microorganisms 
in River Sediment, 
W78-06096 SA 


Erosion and Sediment Control. Surface Mining 
in the Eastern U.S. Volume I. Planning. 
Volume II. Design, 

W78-06127 5G 


Sources of Variability in the Benthic Macrofau- 
na off the South Northumberland Coast, 1971- 
1976, 

W78-06167 2L, 


Heavy Metals in the Burrowing Bivalve Scro- 
bicularia Plana from the Tamar Estuary in 
Relation to Environmental Levels, 

W78-06169 sc 


Paleogeochemistry and _ Interstitial Water 
Chemistry from Sediments of Five Maine 
Lakes, 

W78-06199 2H 


SEEPAGE 
Seepage from a Trapezoidal and a Rectangular 
Channel Using Variational Inequalities, 
W78-06098 4B 


SELF PURIFICATION 
Effect of Artifical Aeration on Processes of 
Self-Purification in Clarifiers of a Sugar 
Refinery, (In Russian), 


W78-05812 5D 
SENSITIVITY 

The Anatomy of the Modelling Process, 

W78-05726 2A 


SEPARATION TECHNIQUES 
Chemical Interaction in Partical Separation, 


W78-05865 5D 
Membrane’ Separation _Process--Principles, 
Practice, and Prospects, 

W78-05877 5D 
Spray Drying Techniques for By-Product 
Recovery, 

W78-06068 5D 


Protein Recovery from Waste Effluents of 
Potato Processing Plants, 
W78-06069 5D 


SEPTIC TANKS 


SEPTICEMIA 


SETO SEA (JAPAN) 


SETTLING BASINS 


SEWAGE BACTERIA 


SEWAGE DISPOSAL 





Aluminum Manufacturer Removes Chromium, 


W78-06071 Cd 


Pressure Driven Membrane Processes in the 
Treatment of Industrial Effluents, 
W78-06075 sD 


Membrane Processes Used for the Treatment | 


of Industrial Effluents, 
W78-06082 SD 


Effective Phosphorus Removal by Adding 
Alum to Septic Tank, 
W78-05849 sD 


Influence of Temperature on the Performance 
of Septic Tank Systems, 
W78-05852 sD 


Influence of Artificial Drainage on Penetration 
of Coliform Bacteria from Septic Tank Ef. 
fluents into Wet Tile Drained Soils, 


W78-05881 5B 


Improving Subsurface Disposal System Per. 
formance, 
W78-05901 SE 


Relation of Water Temperature to Infections of 
Coho Salmon (Oncorhynchus Kisutch), Chin- 
ook Salmon (O. Tshawytscha), and Steelhead 
Trout (Salmo Gairdneri) with Aeromonas Sal- 
monicida and A. Hydrophila, 

W78-06172 5C 


Nitrogen Cycles in a Polluted Sea Area, 
W78-06004 5C 


Plant for Activated Sludge Treatment of Ef- 
fluent--Of Compact Design and Construction. 
W78-05833 5D 


Sewage Settling Tank with Floating Siphon 
System--Has Baffles Forming Clear Water 
Zone Above Tube Settlers. 

W78-05837 sD 


The Use of Faecal Bacteria as a Tracer for 
Sewage Sludge Disposal in the Sea, 
W78-05876 $B 


Phototrophic Purple and Green Bacteria in a 
Sewage Treatment Plant, 
W78-05883 sD 


Use of Mixing Pipes to Improve the Flow of 
Waste Water into Lakes (Einsatz von 
Mischrohren Zur Verbesserung der Einleitung 
von Abwasser in Seen), 
W78-05829 SE 


The Use of Faecal Bacteria as a Tracer for 
Sewage Sludge Disposal in the Sea, 
W78-05876 5B 


A Faccal Sterol Survey in the Clyde Estuary, 
W78-05879 5B 


The Impact of Water Saving Water Closets on 
Building Drains and Sewers, 
W78-05904 3D 


Ocean Dumping: Philadelphia’s Story. 
W78-06021 SE 








SEWAGE 
The Be 
Rhinic! 
Sewagt 
stituen 
W78-0! 


Sewag' 
fect. 
W78-0: 


Behav: 
Sewag' 
W78-0: 


Planni 
Physic 
W78-0 


Summ 
gradin 
W78-0 


Simul: 
Coast: 
Hawai 
Ww78-( 


SEWAG 
An E 
gies: / 
Ww78-( 


Trace 
Acid, 
tions 

Sludg 
w78- 


A Fi 
Sewa 
tractz 
W78- 


Sumr 
gradi: 
W78- 


SEWAC 
Harv 
W78- 


Plant 
fluen 
W738. 


Low: 
W78- 


Wast 
W738: 


Tren 


Ope! 
Ww78. 


Hay! 
W78 


The 
dies 
Ww78 


Sew: 
fect. 
Ww78 


Poll 
w78 


Infe 
and 
w78 





omium, 


$s in the 


reatment 


Adding 


ormance 


netration 
‘ank Ef. 


5B | 


em Per. || 


SE 


ctions of 
1), Chin- 
teelhead 
nas Sal- 


5C 


t of Ef. 
action. 
5D 


Siphon 
r Water 


5D 


acer for 
5B 
ria in a 
5D 
Flow of 
tz von 
inleitung 
SE 
acer for 
5B 


tuary, 
5B 


osets on 


3D 


SE 


P 





SEWAGE EFFLUENTS 


The Behavioral Responses of Blacknose Dace, 
Rhinichthys Atratulus (Hermann), to Domestic 
Sewage Effluents and Their Toxic Con- 
stituents, 

W78-05804 SC 


Sewage Effluent on Pasture Shows Little Ef- 
fect. 


W78-05898 5G 
Behavior of Anionic Surfactants in a Soil- 
Sewage Effluent System, 

W78-05900 5B 


Planning for Cleaning Up an Estuary--Part II: 
Physical Planning for the Mersey, 
W78-06062 5G 


Summary of Draft 201 Facility Plan for Up- 
grading Mctro Puget Sound Plants, 
W78-06149 5G 


Simulation of Wastewater Injection into a 
Coastal Aquifer System Near Kahului, Maui, 
Hawaii, 

W78-06186 5B 


SEWAGE SLUDGE 
An Evaluation of Alternative Sludge Technolo- 
gies: A Surrogate Worth Tradeoff Approach, 
W78-05707 SE 


Trace Metal Distributions Among the Humic 
Acid, the Fulvic Acid, and Precipitable Frac- 
tions Extracted with NaOH from Sewage 
Sludges, 

W78-05888 SA 


A Field Study of the Agricultural Use of 
Sewage Sludge: III. Effect on Uptake and Ex- 
tractability of Sludge-Borne Metals, 

W78-06060 5D 


Summary of Draft 201 Facility Plan for Up- 
grading Metro Puget Sound Plants, 


W78-06149 5G 
SEWAGE TREATMENT 

Harvesting a Nuisance, 

W78-05745 4A 


Plant for Activated Sludge Treatment of Ef- 
fluent--Of Compact Design and Construction. 


W78-05833 5D 
Low-Flow Wastewater Treatment. 

W78-05859 5D 
Wasting Water. 

W78-05860 5D 
Trends Emerge, But Solar Design Options Still 
Open, 

W78-05861 8C 


Hayle Valley STW--Biggest in Cornwall. 
W78-05870 5D 


The Applicability of Tracer Techniques for Stu- 
dies on Sewage Treatment Process Dynamics, 
W78-05872 5D 


Sewage Effluent on Pasture Shows Little Ef- 
fect. 
W78-05898 5G 


Pollution Control Plant Statistics. 
W78-05909 5G 


Infectious Hospital Wastes: Their Treatment 
and Sanitary Disposal, 
W78-05949 sD 


SUBJECT INDEX 


Handling and Disposal of Sludges from Com- 
bined Sewer Overflow Treatment, Phase I - 
Characterization, 

W78-05987 SE 


Experimental Evaluation of Oxygen and Air 
Activated Sludge Nitrification Systems With 
and Without pH Control, 

W78-05992 5D 


Summary of Draft 201 Facility Plan for Up- 
grading Metro Puget Sound Plants, 
W78-06149 5G 


SEWAGE WASTES 


Nitrate Leaching During Long-Term Spray Ir- 
rigation for Treatment of Secondary Sewage 
Effluent on Woodland Sites, 

W78-05903 5B 


SEWERAGE 


Hyacinths for Wastewater Treatment, 
W78-05858 5D 


Pollution Control Plant Statistics. 
W78-05909 5G 


Cost-Effectiveness of On-Site and Community 
Sewerage Alternatives, 
W78-05910 5D 


SEWERS 


Design of Large Urban Sewer Systems with a 
Water-Flow Simulation Program, 
W78-05722 5D 


Simple Methods for Rainfall-Runoff-Process. 
Runoff Hydrograph Curves for Rain and Mixed 
Water Canals (Einfache Modelle fuer 
Niederschlag-Abfluss-Prozesse. Abfluss- 
ganglinien fuer Regen und Mischwasser- 
kanaele), 

W78-05823 5D 


Ground Problems Overcome on Crawley Sewer 
Job. 


W78-05824 8D 

Protection of Underground Water Mains 

Against Corrosion, 

W78-05826 8G 
SHASTA RESERVOIR (CA) 

Optimal State Analysis of Reservoirs, 

W78-05817 4A 


SHELLFISH REGULATIONS 


Alaska Shellfish Regulations: Present Impacts 
on Fishery Participants, 


W78-05955 6E 
SHOALS 

Case Study: The Santee River, S.C., 

W78-06055 he 
SHORE PROTECTION 


Propagation and Use of Spartina Alterniflora 
for Shoreline Erosion Abatement, 
W78-05751 4A 


SHRUBS 


The Use of Water and Minerals by Evergreen 
and Decidious Shrubs in Okefenokee Swamp, 
W78-06087 21 


SILICATES 


Purification and Clarification of Sewage--Using 
a Finely Divided Coagulation-Adsorption 
Material Having a Thin Hydroxylated Surface. 

W78-05832 5D 


SLUDGE DIGESTION 


SILTS 
Effects of Silt and Turbidity from Agricultural 
Drainage on Benthic Invertebrates in Streams 
in Western Minnesota, 
W78-06065 4D 


Sources of Variability in the Benthic Macrofau- 
na off the South Northumberland Coast, 1971- 
1976, 

W78-06167 2L 


SILVER CREEK (IL) 
Flood Plain Information: Silver Creek and 
Tributaries, St. Clair County, Illinois - NO. 1. 
W78-05765 6F 


SIMAZINE 
Transport of Atrazine and Simazine in Runoff 
from Conventional and No-Tillage Corn, 
W78-05782 5B 


SIMULATED RAINFALL 
Trends of Sediment Removal from Arid Scree 
Slopes Under Simulated Rainstorm Experi- 
ments, 
W78-06108 2 


SIMULATION ANALYSIS 
Design of Large Urban Sewer Systems with a 
Water-Flow Simulation Program, 
W78-05722 5D 


Diurnal Temperature Distribution in Small 
Water Reservoirs (Phase II), 
W78-05818 2H 


Development of a Subsurface Hydrologic 
Model and Use for Integrated Management of 
Surface and Subsurface Water Resources, 

W78-05934 4B 


Utah Lake-Jordan River Basin Modeling Pro- 
ject. Volume I. Summary Report. Volume II. 
Appendix. 

W78-05983 5B 


SIPHONS 
Sewage Settling Tank with Floating Siphon 
System--Has Baffles Forming Clear Water 
Zone Above Tube Settlers. 
W78-05837 5D 


SITES 
A Model Criterion for Site Selection of Larger 
Scale Technical Facilities in the Upper Rhine 
Region, 
W78-05720 5G 


SKYLAB DATA 
Study of Near-Infrared Snow Reflectance 
Using Skylab $192 Multispectral Scanner Data, 
W78-06120 2C 


SLOPE 
Dependence of the Coriolis and Boussinesq 
Coefficients on the Slope of a Mountain 
Stream, 
W78-05797 2E 


SLUDGE 
Sanitary District 
Problem. 
W78-05862 5G 


Solves Sludge Removal 


SLUDGE DIGESTION 
Converting Wastes to Energy--A Conceptual 
Approach, 
W78-05896 5D 


Acrobic Digestion of Sewage Lime Sludge, 
W78-06095 5D 


SU-39 








SLUDGE DISPOSAL 


SLUDGE DISPOSAL 


Plant for Activated Sludge Treatment of Ef- 
fluent--Of Compact Design and Construction. 
W78-05833 5D 


Effects of Incubation and Liming on Yield and 
Heavy Metal Uptake by Rye from Sewage- 
Sludged Soil, 

W78-05863 SE 


Handling and Disposal of Sludges from Com- 
bined Sewer Overflow Treatment, Phase I - 
Characterization, 

W78-05987 SE 


Analysis of Operation ‘Deep Six’ Benthic In- 
vertebrates 
W78-06052 5C 


A Field Study of the Agricultural Use of 
Sewage Sludge: II. Effect on Soil N and P, 
W78-06059 5E 


A Field Study of the Agricultural Use of 
Sewage Sludge: III. Effect on Uptake and Ex- 
tractability of Sludge-Borne Metals, 

W78-06060 5D 


Effects of Anaerobically Digested Municipal 
Sewage Sludge Application on Chemical Pro- 
perties of Selected Soils with Emphasis on Dis- 
tribution of Zinc and Cadmium Forms, 

W78-06173 5B 


SLUDGE TREATMENT 


Sewage Settling Tank with Floating Siphon 
System--Has Baffles Forming Clear Water 
Zone Above Tube Settlers 

W78-05837 5D 


Activated Sludge Effluent Treatment--With 
Ejector Aerating/Effluent Circulating System 
in a Treatment Trench 

W78-05838 5D 


Band Pressure Filter for Dehydrating Waste 
Water Sludge Etc.--Has Power Cylinder Band 
Tensioning to Compensate for Cake Thickness 
Variation. 

W78-05840 5D 


Biological Effluent Purification and Clarifica- 
tion Equipment--With Aerators, Flotators and 
Scraper Conveyor to Remove Activated Sludge 
which is Thickened 

W78-05841 5D 


Wastewater Plant has an Eye on the Future, 
W78-05843 5D 


Treatment of Thermally-Conditioned Sludge 
Liquors, 
W78-05857 5D 


Sludge Dehydration by Means of Chamber 
Filter Press (Slamavvanning med kammerfilter- 
presser), 

W78-05868 5D 


Filters for Scottish Sewage Purification Plant. 
W78-05869 5D 


Hayle Valley STW--Biggest in Cornwall 
W78-05870 sD 


Experimental Evaluation of Oxygen and Air 
Activated Sludge Nitrification Systems With 
and Without pH Control, 

W78-05992 5D 


Acrobic Digestion of Sewage Lime Sludge, 
W78-06095 5D 


SU-40 





SUBJECT INDEX 


SNAILS 
Sublethal Effects of Oil on Mollusc Species 


from the Baltic Sea, 
W78-06144 5C 


SNAKE RIVER BASIN (IDAHO) 
Biostimulation Characteristics of Wastes and 
Receiving Waters of the Snake River Basin. 
W78-06045 5C 


SNOW 
Acoustic Emission and Mechanical Properties 
of Snow Related to Avalanche Release, 
W78-06129 2C 


SNOW COVER 
Investigation of the Dynamics of Snow-Cover 
Melting from Meteorological-Satellite Data, 
W78-05788 2c 


Estimation of Snow-Cover Dynamics for 
Forecasts of the Spring Flood in the Gornyy 
Altay from Satellite Data, 

W78-05789 2C 


Study of Near-Infrared Snow Reflectance 
Using Skylab $192 Multispectral Scanner Data, 
W78-06120 ac 


SNOW PROPERTIES 
Acoustic Emission and Mechanical Properties 
of Snow Related to Avalanche Release, 
W78-06129 2c 


SOCIAL ASPECTS 
Amenity and Equity: A Review of Local En- 
vironmental Pressure Groups in Britain, 
W78-05741 6E 


A Public Education Campaign to Conserve 
Water, 
W78-05752 3D 


SOCIAL CHANGE 
Environment, Technology, and Future Genera- 
tions, 
W78-05941 6B 


SOCIAL VALUES 
Environment, Technology, and Future Genera- 
tions, 
W78-05941 6B 


SOCKEYE SALMON 
Acute Toxicity of Un-Ionized Ammonia to Fin- 
gerling Coho Salmon, 
W78-05952 5C 


Relation of Water Temperature to Infections of 
Coho Salmon (Oncorhynchus Kisutch), Chin- 
ook Salmon (O. Tshawytscha), and Steelhead 
Trout (Salmo Gairdneri) with Aeromonas Sal- 
monicida and A. Hydrophila, 

W78-06172 5C 


SODIUM 
Sodium Bicarbonate, An Inexpensive Fish 
Anesthetic for Field Use, 
W78-06143 5C 


SODIUM CHLORIDE 
A Bleach System for Color Positive and Nega- 
tive Film that Reduces Waste Treatment 
Requirements, 
W78-06066 5D 


SODIUM COMPOUNDS 
Sodium Bicarbonate Helps Metal Plant Meet 
Federal Standards, 
W78-06073 5D 


Sodium Bicarbonate, An Inexpensive Fish 
Anesthetic for Field Use, 
W78-06143 SC 


SOFTWOOD 
Color Removal from Softwood Kraft Pulp 
Bleach Plant Effluent by Polyamines, 
W78-06076 sD 


SOIL CHEMICAL PROPERTIES 
Sewage Sludge-Soil Systems: A Study of Metal 
Forms and Effect of Metals on Carbon and 
Nitrogen Transformations, 
W78-06139 5C 


SOIL CHEMISTRY 
Behavior of Anionic Surfactants in a Soil- 
Sewage Effluent System, 
W78-05900 5B 


SOIL COMPACTION 
Packing and Angle of Repose of Naturally 
Sedimented Fine Silica Solids Immersed in 
Natural Aqueous Electrolytes, 
W78-06106 4a 


SOIL CONTAMINATION 
Behavior of Anionic Surfactants in a Soil- 
Sewage Effluent System, 
W78-05900 5B 


SOIL DISPOSAL FIELDS 
Improving Subsurface Disposal System Per- 
formance, 


W78-05901 SE 
SOIL DYNAMICS 

Improving Subsurface Disposal System Per- | 

formance, 

W78-05901 SE 


SOIL ENGINEERING 
Ground Problems Overcome on Crawley Sewer 
Job. 
W78-05824 8D 


SOIL EROSION 
Ground Problems Overcome on Crawley Sewer 
Job. 
W78-05824 8D 


Determination of Soil Humus Content When 
Conducting Field Experiments on Eroded 
Soils, (In Russian), 

W78-05943 2G 


Engineering and Pedological Properties of Soils 
as they Affect Soil Erodibility, 
W78-06036 2G 


SOIL LOSS 
Statistical Evaluation of Rainfall-Simulator and 
Erosion Testing Procedure, 
W78-05785 p)| 


SOIL MOISTURE 
Effect of Soil Heat Flux on the Water Balance 
of a Small Catchment, 
W78-05777 2G 


Emission Characteristics of Moist Stratified 
Structures in the VHF Range, 
W78-05791 2G 


Computation of the Soil Moisture Profile from 
Hydromceteorological Data, 
W78-05793 2G 


Biological Activity of Soddy-Podzolic Soils Un- 
flooded and Flooded by the Water of Mozhaisk 
Reservoir, (In Russian), 

W78-05827 2G 








Applic 
for Re« 
Moistu 
W78-05 


SOIL PH 
Engine 
as they 
W78-0 


SOIL PR 
Infiltrz 
Numb 
W78-0 


SOIL TE 
Applic 
for R 
Moist 
W78-0 


SOIL TI 
Effec' 
nicipa 
Metal 
w78- 


Use | 
Days 
Ww78- 


SOIL W 
Nitra 
rigati 
Efflu 
W78- 


The ] 
Treat 
Grou 
rens 
W78- 


SOIL V 
Fund 
port 
and | 
w78 


Seep 
Char 
Ww78 


Solu 
Stea 
Mod 
Ww78 


SOIL-' 
Seas 
the | 
w78 


The 
Trez 
Gro 
rens 
w7s 


SOILS 
Fall 
tiva’ 
Wat 
w7i 


Son 
Emi 
craf 
w7i 





ive Fish 


raft Pulp 


of Metal 
rbon and 


1 a Soil. 


5B 


Naturally 
iersed in 


4a 


1 a Soil- 


tem Per- 


SE 


tem Per- 


SE 


ey Sewer 


8D 


ey Sewer 


8D 


nt When 
Eroded 


2G 
s of Soils 


2G 


lator and 


Stratified 
2G 
file from 
2G 


soils Un- 
Aozhaisk 


2G 








Application of Heat-Flow Temperature Model 
for Remotely Assessing Near Surface Soil 
Moisture by Thermography, 

W78-05932 2G 


SOIL PHYSICAL PROPERTIES 
Engineering and Pedological Properties of Soils 
as they Affect Soil Erodibility, 


W78-06036 2G 
SOIL PROPERTIES 

Infiltration Formula Based on SCS Curve 
Number, 

W78-05819 2G 
SOIL TEMPERATURES 


Application of Heat-Flow Temperature Model 
for Remotely Assessing Near Surface Soil 
Moisture by Thermography, 

W78-05932 2G 


SOIL TREATMENT 
Effect of Land Disposal Applications of Mu- 
nicipal Wastes on Crop Yields and Heavy 
Metal Uptake, 
W78-05985 5B 


Use of Climatic Data in Estimating Storage 
Days for Soils Treatment Systems, 
W78-05993 SE 


SOIL WATER 
Nitrate Leaching During Long-Term Spray Ir- 
rigation for Treatment of Secondary Sewage 
Effluent on Woodland Sites, 
W78-05903 5B 


The Effect of the Spray Irrigation of Secondary 
Treated Effluent on the Vegetation, Soils and 
Groundwater Quality in a New Jersey Pine Bar- 
rens Habitat, 

W78-06135 5B 


SOIL WATER MOVEMENT 
Fundamental Stochastic Models of the Trans- 
port of Water and Solutes Through Saturated 
and Unsaturated Porous Media, 
W78-06064 2G 


Seepage from a Trapezoidal and a Rectangular 
Channel Using Variational Inequalities, 
W78-06098 4B 


Solute Distribution Profiles Computed with 
Steady-State and Transient Water Movement 
Models, 

W78-06110 2G 


SOIL-WATER-PLANT RELATIONSHIPS 
Seasonal Nutrient and Sodium Accumulation in 


the Macrophyte Pontederia Cordata, 
W78-06085 21 


The Effect of the Spray Irrigation of Secondary 
Treated Effluent on the Vegetation, Soils and 
Groundwater Quality in a New Jersey Pine Bar- 
rens Habitat, 


W78-06135 5B 
SOILS 

Fallout Cesium-137 in Cultivated and Noncul- 

tivated North Central United States 

Watersheds, 

W78-05779 5B 


Some Results of Measurements of the Radio 
Emission of Soils Using a Highly Sensitive Air- 
craft Radiometer with a 3-cm Wave Range, 

W78-05792 2G 


SUBJECT INDEX 


I. Dynamics of Mercury in Lake Sediments. II. 
Studies on Organic Phosphorus in Soils Ir- 
rigated with Municipal Wastewaters, 

W78-06137 SC 


Sewage Sludge-Soil Systems: A Study of Metal 
Forms and Effect of Metals on Carbon and 


Nitrogen Transformations, 

W78-06139 5C 
SOLAR ENERGY 

Photosynthesis and Solar Energy Conversion, 

W78-05969 8C 
SOLAR RADIATION 


Diurnal Temperature Distribution in Small 
Water Reservoirs (Phase II), 


W78-05818 2H 

Trends Emerge, But Solar Design Options Still 

Open, 

W78-05861 8C 
SOLID WASTES 


Spray Drying Techniques for By-Product 
Recovery, 
W78-06068 5D 


SOLUTE TRANSPORT 
Fundamental Stochastic Models of the Trans- 
port of Water and Solutes Through Saturated 
and Unsaturated Porous Media, 
W78-06064 2G 


SOLUTES 
Solute Distribution Profiles Computed with 
Steady-State and Transient Water Movement 
Models, 
W78-06110 2G 


SOLVENT EXTRACTIONS 
Sewage Sludge-Soil Systems: A Study of Metal 
Forms and Effect of Metals on Carbon and 
Nitrogen Transformations, 
W78-06139 bY 


SOUTH AFRICA 
Interception by Pinus Patula in Relation to 
Rainfall Parameters, 


W78-06104 2I 
SOUTH CAROLINA 

Effects of Submerged Macrophytes on 

Heleoplanktonic Cladocera, 

W78-05980 x 

Case Study: The Santee River, S.C., 

W78-06055 5C 
SOUTH DAKOTA 


A Pump Test in the Dakota Sandstone at Wall, 
South Dakota, 
W78-05946 4B 


Mercury Concentrations in Fish in Lake Oahe, 
South Dakota, April 16 to September 27, 1972. 
W78-06051 5C 


SOUTH PLATTE RIVER (COLO) 
Development of a Subsurface Hydrologic 
Model and Use for Integrated Management of 
Surface and Subsurface Water Resources, 
W78-05934 4B 


SOUTHEAST U.S. 
Seasonal Measurements of Carbon, Nitrogen, 
Ash, Iron, Carbohydrates, and Pigments from 
Geographically Different Spartine Alterniflora 
Marshes in the Southeast, 
W78-06093 21 


SPHAGNUM MOSS 


SOUTHERN CALIFORNIA BIGHT 


Coastal Water Research Project. Annual Re- 
port for the Year Ended 30 June 1977. 


W78-05911 5B 

Coastal Currents, 

W78-05916 5B 

Satellite Imagery Studies, 

W78-05919 5B 

Chlorinated Benzenes in Palos Verdes Flatfish, 

W78-05920 5C 

Marine Bird Deaths at Los Angeles Zoo, 

W78-05926 SC 

Fin Erosion Disease and Liver Chemistry: Los 

Angeles and Seattle, 

W78-05929 5C 
SPARTINA ALTERNIFLORA 


Propagation and Use of Spartina Alterniflora 
for Shoreline Erosion Abatement, 
W78-05751 4A 


Seasonal Measurements of Carbon, Nitrogen, 
Ash, Iron, Carbohydrates, and Pigments from 
Geographically Differr t Spartine Alterniflora 
Marshes in the Southeast, 

W78-06093 2I 


SPATIAL DISTRIBUTION 


Estimation of Snow-Cover Dynamics for 
Forecasts of the Spring Flood in the Gornyy 
Altay from Satellite Data, 

W78-05789 2C 


Sources of Variability in the Benthic Macrofau- 
na off the South Northumberland Coast, 1971- 
1976, 

W78-06167 2L 


SPATIAL INTERPOLATION 


Spatial Interpolation of Daily Totals of Rain- 
fall, 
W78-05766 2B 


SPAWNING 


Determination of Physical and Hydraulic 
Preferences of Brown and Brook Trout in the 
Selection of Spawning Locations, 

W78-05802 81 


SPAWNING ESTABLISHMENT 


Determination of Physical and Hydraulic 
Preferences of Brown and Brook Trout in the 
Selection of Spawning Locations, 

W78-05802 81 


SPECIATION 


Approaches to the Study of Microbial Trans- 
formations of Metals, 
W78-05978 5B 


SPECTROPHOTOMETRY 


Determination of Chlorine Dioxide in Sewage 
Effluents, 
W78-05884 SA 


Trace Metal Distributions Among the Humic 
Acid, the Fulvic Acid, and Precipitable Frac- 
tions Extracted with NaOH from Sewage 
Sludges, 

W78-05888 SA 


Approaches to the Study of Microbial Trans- 
formations of Metals, 
W78-05978 5B 


SPHAGNUM MOSS 


Study of the Physical Characteristics of the Ac- 
tive Horizon of Undrained Bogs (Issledovanie 


SU-41 








SPHAGNUM MOSS 


Fizicheskikh Kharakteristik | Deyatelnogo 
Gorizonta Neosushennykh Bolot), 
W78-05760 21 


SPOIL BANKS 
Identification of Relevant Criteria and Survey 
of Potential Application Sites for Artificial 
Habitat Creation, Volume I, Relevant Criteria 


for Marsh-Island Site Selection and Their Ap- 

plication. 

W78-06128 5G 
SPORT FISHING 


Effects of Hydraulic Dredging on the Ecology 
of Native Trout Populations in Wisconsin 
Spring Ponds, 

W78-05739 5C 


SPRING PONDS 
Effects of Hydraulic Dredging on the Ecology 
of Native Trout Populations in Wisconsin 
Spring Ponds, 
W78-05739 5C 


SPRINKLER IRRIGATION 
The Effect of the Spray Irrigation of Secondary 
Treated Effluent on the Vegetation, Soils and 
Groundwater Quality in a New Jersey Pine Bar- 
rens Habitat, 
W78-06135 SB 


ST LOUIS (MO) 
Final Report to the National Science Founda- 
tion Research Applied Directorate Weather 
Modification Association, 
W78-06130 3B 


STAGE-DISCHARGE RELATIONS 
Flood Plain Information: West Fork River and 
Elk Creck, Clarksburg and Vicinity, Harrison 
County, West Virginia. 
W78-05762 4A 


Flood Plain Information: Little Wheeling 
Creek, Triadelphia to Valley Grove, Ohio 
County, West Virginia. 

W78-05763 4A 


STANDARD METHODS 
A Proposed Modification to the Classical 
Method of Calculating Alkalinity of Natural 
Waters, 
W78-06019 5A 


STANDARD PENETRATION TESTS 
Liquefaction Potential of Dams and Founda- 
tions, Report |. Laboratory Standard Penetra- 
tion Tests on Reid Bedford Model and Ottawa 
Sands, 

W78-06124 8D 


STANDARDS 
A Water Quality Optimization Model for Non- 
serial River Systems, 
W78-05725 5B 


STANFORD STREAMFLOW MODEL 
Development of a Version of Stanford Model 
and its Evaluation for Streamflow Synthesis 
from Small Watersheds in West Virginia, 
W78-05808 2E 


STATISTICAL METHODS 
Statistical Methods in Hydrology, 
W78-06125 7C 


STATISTICAL MODELS 
The Analysis of Multivariate Time Series Ap- 
plied to Problems in Hydrology, 
W78-06102 2E 


SU-42 


SUBJECT INDEX 


STATISTICS 
Statistical Evaluation of Rainfall-Simulator and 


Erosion Testing Procedure, 
W78-05785 


Pollution Control Plant Statistics. 
W78-05909 5G 


STEELHEAD TROUT 
Survival of Steelhead Trout (Salmo Gairdneri) 
Eggs, Embryos, and Fry in Air-Supersaturated 
Water, 
W78-06153 5C 


STOCHASTIC MODELS 
Fundamental Stochastic Models of the Trans- 
port of Water and Solutes Through Saturated 
and Unsaturated Porous Media, 


W78-06064 2G 
STOCHASTIC PROCESSES 

A Stochastic Model of Levee Failure, 

W78-05724 8D 
STOPPING RULES 

Random Search Optimization: Stopping Rules, 

W78-05727 2A 
STORAGE CAPACITY 


Infiltration Formula Based on SCS Curve 
Number, 
W78-05819 2G 


Use of Climatic Data in Estimating Storage 
Days for Soils Treatment Systems, 
W78-05993 SE 


STORM RUNOFF 
Aqueous- and Sediment-Phase Phosphorus 
Yields from Five Southern Pine Watersheds, 
W78-05781 5B 


STORM SURGE 
Winter Flood in Leningrad on December 20, 
1973, 


W78-05800 2E 
STORM WATER 

Urban Storm Water Management, 

W78-05821 5G 


Simple Methods for Rainfall-Runoff-Process. 
Runoff Hydrograph Curves for Rain and Mixed 
Water Canals (Einfache Modelle fuer 
Niederschlag-Abfluss-Prozessc. Abfluss- 
ganglinien fuer Regen und Mischwasser- 
kanaele), 


W78-05823 5D 

Flow Attenuation in Sewers, 

W78-05830 ; 8B 

Sewage Plant Shows Off Fancy Formwork. 

W78-05850 5D 
STORMS 


The Speed and Direction of Movement of 
Storm Rainfall Patterns with Reference to 
Urban Storm Sewer Design, 

W78-05776 $B 


Trends of Sediment Removal from Arid Scree 
Slopes Under Simulated Rainstorm Experi- 
ments, 


W78-06108 2J 
STRATIFICATION 

Chemical Systems Monroe Reservoir, Indiana, 

W78-05805 2 


Diurnal Temperature Distribution in Small 
Water Reservoirs (Phase II), 
W78-05818 2H 


STREAM FISHERIES 


STREAMFLOW 


STREAMFLOW FORECASTING 


STREAMFLOW RECESSION 


STREAMS 





A Two Dimensional Lake Circulation Model 
Using the Methods of Finite Elements, 
W78-06200 2H 


Effects of Stream Channelization on Fish 
Popuiations in the Buena Vista Marsh, Portage 
County, Wisconsin, 

W78-06090 5C 


A Study of Application of Remote Sensing to 
River Forecasting, Volume II. 
W78-05719 4A 


Analysis of Hydrological Recession Curves, 
W78-05769 2E 


Dependence of the Coriolis and Boussinesq 
Coefficients on the Slope of a Mountain 
Stream, 


'W78-05797 2E 
Adequacy of Hydrologic Data for Application 
in West Virginia, 

W78-05931 1C 


The Effect of Evapotranspiration on Stream- 
flow Recession, 


W78-06107 2D 
Hydrology and Water Quality of the 
Atchafalaya River Basin, 

W78-06184 4A 


Water Resources of No Name Valley, Colville 
Indian Reservation, Washington, 
W78-06194 4B 


Flood Plain Information: Monongahela, West 
Fork and Tygart Rivers, Marion County, West 
Virginia. 

W78-05761 4A 


Flood Plain Information: West Fork River and 
Elk Creek, Clarksburg and Vicinity, Harrison 
County, West Virginia. 

W78-05762 4A 


Flood Plain Information: Little Wheeling 
Creek, Triadelphia to Valley Grove, Ohio 
County, West Virginia. 

W78-05763 4A 


Flood Plain Information: Fulton Branch, 
Webster Creek and Tributaries, Wamac, Il- 
linois. 

W78-05764 4A 


Flood Plain Information: Silver Creek and 
Tributaries, St. Clair County, Illinois - NO. 1. 
W78-05765 6F 


Development of a Version of Stanford Model 
and its Evaluation for Streamflow Synthesis 
from Small Watersheds in West Virginia, 

W78-05808 2E 


A Technique for Determining Depths for T- 
Year Discharges in Rigid-Boundary Channels, 
W78-06189 4A 


The Effect of Evapotranspiration on Stream- 
flow Recession, 
W78-06107 2D 


Dilution Gauging on the Recession Limb: I. 
Constant Rate Injection Method, 
W78-05774 8B 





Qualit 
Water 
Qualit 
W78-0 


STRIP 
Erosic 
in th 
Volun 
Ww78-( 


STRIPE 
Two | 
Their 
ment, 
W78-( 


SUBLE’ 
Delet 
Stage 
Ww78- 


SUBME 
Distri 
Aqua 
(East 
W78- 


SUBSU! 
Impré 
form: 
W738- 


SUCCE 
Mush 
Wast 
viron 
W78- 


SUGAK 
Effe 
Self- 
Refit 
W738: 


SULFA 
Salt 
the 
Mod 
w78 


SULFI 
Yeas 
W78 


SULFL 
Phot 
Sew 
Ww78 


The 
Lan 
w78 


SULFI 
Trez 
mon 
ding 
ing | 
cine 
Ww7s 


SUPE! 
Sur 
Egg 
Wat 
w7i 


SURF 
Des 
wii 








Model 


2H 


mn Fish 
Portage 


SC 


nsing to 


4A 


ves, 
2E 


ussinesq 
[ountain 


2E 
plication 
1C 
Stream- 
2D 
of the 
4A 
Colville 


4B 


la, West 
ty, West 


4A 


iver and 
Harrison 


4A 


Vheeling 
e, Ohio 


4A 


Branch, 
mac, Il- 


4A 


eek and 
NO. 1. 
6F 


d Model 
synthesis 
ja, 

2E 


s for T- 
annels, 
4A 


Stream- 


2D 


Limb: I. 


8B 





Quality of Rivers of the United States, 1974 
Water Yearg-Based on the National Stream 
Quality Accounting Network (NASQAN), 

W78-06192 SA 


STRIP MINES 


Erosion and Scdiment Control. Surface Mining 
in the Eastern U.S. Volume I. Planning. 
Volume II. Design, 

W78-06127 5G 


STRIPED BASS 


Two Anomalies of Fish Larval Transport and 
Their Importance in Environmental Assess- 
ment, 

W78-06155 5C 


SUBLETHAL CONCENTRATIONS 


Deleterious Effects of Cyanide on Early Life 
Stages of Atlantic Salmon (Salmo Salar), 
W78-06163 x 


SUBMERGED PLANTS 


Distribution, Seasonality, and Biomass of 
Aquatic Macrophytes in Lake Opinicon 
(Eastern Ontario), 

W78-06088 2H 


SUBSURFACE DRAINAGE 


Improving Subsurface Disposal System Per- 
formance, 


W78-05901 SE 
SUCCESSION 
Muskegon, Michigan Industrial-Municipal 


Wastewater Storage Lagoons: Biota and En- 
vironment, 
W78-05986 5D 


SUGAR REFINERY WASTES 


Effect of Artifical Aeration on Processes of 
Self-Purification in Clarifiers of a Sugar 
Refinery, (In Russian), 

W78-05812 5D 


SULFATES 


Salt Extraction from Sulfate Salinized Soil in 
the Kopet-Dag Piedmont Plain Studied by 
Modcling of Leaching, (In Russian), 

W78-06009 ‘ 3C 


SULFITE LIQUORS 


Yeast Production on Spent Sulphite Liquor, 
W78-06078 5D 


SULFUR BACTERIA 


Phototrophic Purple and Green Bacteria in a 
Sewage Treatment Plant, 
W78-05883 5D 


The Treatability of Leachates from Sanitary 
Landfills, 
W78-06148 5D 


SULFUR COMPOUNDS 


Treatment of Waste Water Containing Am- 
monium Sulphate and Organic Cpds.--By Ad- 
ding Lime to Ppte. Calcium Sulphate; Contact- 
ing with Hot Air to Remove Ammonia and In- 
cinerating Residuc. 

W78-05708 5D 


SUPERSATURATION 


Survival of Steelhead Trout (Salmo Guairdneri) 
Eggs, Embryos, and Fry in Air-Supersaturated 
Water, 

W78-06153 Se 


SURF 


Design of an Outfall, 
W78-05828 8B 


SUBJECT INDEX 


SURFACE-GROUNDWATER RELATIONSHIPS 


The Use and Integration of Ground and Sur- 
face Water Models in the 208 Planning Process, 
W78-05895 5B 


SURFACE WATERS 


Water Resources Data for Oklahoma, Water 
Year 1975. 
W78-06175 7c 


Water Resources Data for Utah, Water Year 
1975. 
W78-06176 ys 


Water Resources Data for Montana, Water 
Year 1976. 
W78-06177 7C 


Public Water Supplics of North Carolina, Part 
5. Southern Coastal Plain, 
W78-06178 4A 


Water Resources Inventory of Northwest 
Florida, 
W78-06183 6D 


Use of Thermal-Infrared Imagery in Ground- 
Water Investigations in Montana, 
W78-06187 7B 


Watcr-Quality Assessment of the Middle Fork 
Anderson River Watershed, Crawford and 
Perry Countics, Indiana, 

W78-06190 SA 


A Water-Quality Assessment of the Busseron 
Creek Watershed, Sullivan, Vigo, Grecnc, and 
Clay Counties, Indiana, 

W78-06191 5B 


SURFACTANTS 


Behavior of Anionic Surfactants in a Soil- 
Sewage Effluent System, 
W78-05900 5B 


SURROGATE WORTH TRADEOFF METHOD 


An Evaluation of Alternative Sludge Technolo- 
gies: A Surrogate Worth Tradeoff Approach, 
W78-05707 SE 


SURVEYS 


Water Resources Research Program, 
Nearshore Currents at Point Beach, Wisconsin 
(1974-1975), 

W78-06123 2H 


Watcr Resources Inventory of Northwest 
Florida, 
W78-06183 6D 


SUSPENDED LOAD 


Organic Matter in the Suspended Load of the 
Rivers and Irrigation Systems of Soviet Central 
Asia, 

W78-05799 5B 


Sedimentation and Soil Altcration, Monroc 
Reservoir, Indiana, 
W78-05815 2 


Water Recycling Flow Scheme for Tomato 
Processing Plant Controls Soil Accumulations, 
W78-06067 5D 


SUSPENDED SOLIDS 


Remote Determination of the Concentration of 
Suspended Particles in the Water of Reservoirs 
on the Basis of Measurements of Spectral Lu- 
minance Coefficients, 

W78-05790 2H 


Performance of the Activated Sludge Plant, 
W78-05844 5D 


SYSTEMATICS 


Acrobic Sludge Digestion at Cold Tempera- 
tures, 
W78-05846 5D 


Factors Affecting Effluent Quality from Fill- 
and-Draw Activated Sludge Reactors, 
W78-05875 5D 


Investigation of the Suspended Solids from 
Lake Constance Affluents, (In German), 
W78-06016 5B 


Temperature Effects on the Activated Sludge 
Process, 
W78-06115 5D 


Studics on the Characteristics and Disposal 


Problems of Industrial Efflucnts with 
Reference to ISI Standards: (Part II), 
W78-06132 5G 


Feeding Rate of Mytilus Edulis L. (Bivalvia) 
from Different Parts of Danish Waters in Water 
of Different Turbidity, 


W78-06170 2L 
SUSPENSION 

Physiological Indices of Stress in Mytilus Edu- 

wis-0s16s sC 
SWAMPS 


The Use of Water and Mincrals by Evergreen 
and Decidious Shrubs in Okefenokee Swamp, 
W78-06087 21 


Forests and Watcr: Effects of Forest Manage- 
ment on Floods, Sedimentation, and Water 
Supply, 

W78-06089 4C 


SWEDEN 


A Method of Measuring Airborne Acidity: Its 
Application for the Determining of Acid Con- 
tent on Long-Distance Transported Particles 
and in Drainage Water from Spruces, 

W78-06003 SA 


Effect on Groundwater of Infiltration and 
Waste Water Treatment Near Ann, Jamtland 
County, (In Swedish), 

W78-06028 5B 


SWITZERLAND 


‘Nitrification in Running Waters: Case Study 
Glatt, (In German), 
W78-06015 5B 


SYLT (GERMANY) 


Drift Response of Monomolecular Slicks to 
Wave and Wind Action, 
W78-05773 a. 


SYNTHETIC HYDROLOGY 


Some. Remarks on the Use of Daily Rainfall 
Models, 
W78-06101 2B 


SYSTEM ANALYSIS 


Concepts and Techniques for Evaluation of 
Energy-Related Water Problems. 
W78-05940 6A 


SYSTEM PERFORMANCE 


A Model for Planning and Location of On-Site 
Waste Disposal Systems, 
W78-05713 SE 


SYSTEMATICS 


Mosquitoes of Middle America. 
W78-05743 4A 


SU-43 








SYSTEMS ANALYSIS 


SYSTEMS ANALYSIS 
The Anatomy of the Modelling Process, 
W78-05726 2A 


The Role of Systems Analysis in Water Pro- 
gram Development, 
W78-05748 6A 


TACONITE TAILINGS 
Potential Toxicity of Taconite Tailings to 
Aquatic Life in Lake Superior, 
W78-05954 5C 


TALUS 
Computation of Evaporation from Talus and 
Rocks, 
W78-05795 2D 


TANNINS 
Biological Treatment of Spent Vegetable Tan- 
nins with Fungal Dominant System, 
W78-05807 5D 


TASMANIA 
Last-Glacial Alluvial Fan Sedimentation in the 
Lower Derwent Valley, Tasmania, 
W78-06105 2J 


TECHNOLOGICAL FORECASTING 
Technological Forecasting Applied to Water 
Resource Planning, 
W78-05813 6A 


TECHNOLOGY 
Technological Forecasting Applied to Water 
Resource Planning, 
W78-05813 6A 


Environment, Technology, and Future Genera- 


tions, 

W78-05941 6B 
TEMPERATURE 

Acrobic Sludge Digestion at Cold Tempera- 

tures, 

W78-05846 5D 


Conservation of Samples of Waste Water by 
Cooling (Konservierung von Abwasserproben 
durch Kuchlung), 

78-05882 SA 


Temperature Effects on the Activated Sludge 
Process, 
W78-06115 SD 


TEMPERATURE CONTROL 
Cooling Discontinuous Waters with a Single 
Refrigeration Unit, 
W78-06146 5G 


TEMPERATURE DISTRIBUTION 


Diurnal Temperature Distribution in Small 
Water Reservoirs (Phase II), 
W78-05818 2H 


TEMPORAL DISTRIBUTION 
Sources of Variability in the Benthic Macrofau- 
na off the South Northumberland Coast, 1971- 
1976, 
W78-06167 2L 


TEMPORARY POND STAGE 
Movement of Benthos During the Recoloniza- 
tion of Temporary Streams, 
W78-06159 5c 


TEMPORARY STREAMS 
Movement of Benthos During the Recoloniza- 
tion of Temporary Streams, 
W78-06159 + 


SU-44 


SUBJECT INDEX 


TERMINOLOGY 
Terminologies for Intervals of Larval Fish 
Development, 
W78-05757 2H 
TERTIARY TREATMENT 


From Wastewater to Resource in St. Peter- 
sburg, Florida, 
W78-05851 5D 


TESTING 
A Pump Test in the Dakota Sandstone at Wall, 
South Dakota, 
W78-05946 4B 


TESTING PROCEDURE 
Relation of Sample Variations toPlate Orienta- 
tion in the Hester-Dendy Plate Sampler, 
W78-06147 7B 


TEXAS 
Decision-Making in the Development of Urban 
Waterfronts for Park/Business Use, 
W78-05716 6B 


Methodology for Analyzing Effects of Ur- 
banization on Water Resource Systems, 
W78-05938 SC 


Comparative Chemistry of a Cooling Reservoir 
and its Water Source, 
W78-06114 5B 


Land-Surface Subsidence in the Houston-Gal- 
veston Region, Texas, 
W78-06195 2F 


TEXTILES 
A Study of the Possible Use of Ion-Exchange 
Resins in Textile Wastewater Treatment, (In 
Russian), 


W78-05886 5D 
Nature and Treatability of Dyeing Waste- 
waters, 

W78-06080 5D 


Membrane Processes Used for the Treatment 
of Industrial Effluents, 
W78-06082 5D 


Studies on the Characteristics and Disposal 


Problems of Industrial Effluents with 
Reference to ISI Standards: (Part II), 
W78-06132 5G 


THAILAND 
Environmental Influences on the Accumulation 
of Lead, Cadmium, Mercury, Antimony, Ar- 
senic, Selenium, Bromine and Tin in Unicellu- 
lar Algae Cultivated in Thailand and in Ger- 
many, 
W78-05998 5C 


THE NETHERLANDS 
Spatial Interpolation of Daily Totals of Rain- 
fall, 
W78-05766 2B 


THEODOXUS 
Sublethal Effects of Oil on Mollusc Species 
from the Baltic Sea, 
W78-06144 SC 


THEORETICAL ANALYSIS 
Emission Characteristics of Moist Stratified 
Structures in the VHF Range, 
W78-05791 2G 


Characteristics of Some Regularizing 
Procedures for Determining the Morphometric 
Characteristics of a River Channel, 

W78-05798 2E 





THERMAL CONDUCTIVITY 
Heat Recovering Incineration of Organic Emis. 
sions Saves $970/000/Yr in Fuel Costs, 
W78-06072 SE 


Bed Conduction Computation for Thermal 
Models, 
W78-06185 8B 


THERMAL-INFRARED IMAGERY 
Use of Thermal-Infrared Imagery in Ground- 
Water Investigations in Montana, 
W78-06187 7B 


THERMAL POLLUTION 
Effects of Temperature Factors in the Accumu- 
lation of Radioactive Nuclides in Fish, (In Rus- 
sian), 
W78-05891 SC 


Effects of Submerged Macrophytes on 
Heleoplanktonic Cladocera, nt 
W78-05980 Nise 
Effects of Temperature on Aquatic Organism 
Sensitivity to Selected Chemicals, 

W78-06063 5c 


The Effect of Temperature on the Distribution 
and Biomass of Mytilus Edulis in the Alamitos 
Bay Area, 

W78-06166 SC 


THERMAL POWER 
Converting Wastes to Energy--A Conceptual 
Approach, 
W78-05896 5D 


THERMAL STRATIFICATION 
Peracarida from Lake Dusya (Baltic Sea Basin) 
(In Russian), 
W78-05737 5C 


Maintenance of a Trout Fishery by Aeration in 
a Eutrophic Lake, 
W78-06171 5G 


A Two Dimensional Lake Circulation Model 
Using the Methods of Finite Elements, 
W78-06200 2H 


THERMAL WATER 
The Effect of Temperature on the Distribution 
and Biomass of Mytilus Edulis in the Alamitos 
Bay Area, 
W78-06166 5C 


THERMOCLINE 
Diurnal Temperature Distribution in Small 
Water Reservoirs (Phase II), 
W78-05818 2H 


THERMOGRAPHY 
Application of Heat-Flow Temperature Model 
for Remotely Assessing Near Surface Soil 
Moisture by Thermography, 
W78-05932 2G 


THIOBACILLUS FERROOXIDANS 
The Treatability of Leachates from Sanitary 
Landfills, 
W78-06148 5D 


THORIUM-232 
The Migration of 238U, 226Ra, 232Th and 40K 
into Floodplain Soils of Superaquatic Land- 
scapes of the Bityug River, (In Russian), 
W78-05822 5B 


THROUGHFALL 
Computation of Precipitation Interception by 
the Plant Cover, 
W78-05796 21 


W78-0 


TOXICA 
Effect 
Sensit 
Ww78-C 


TOXICI 
The 
Hydre 
w78-( 


Study 
tures, 
Ww78- 


Preci: 
suren 
W78- 


Chlo 
W78- 


Mari 
W78. 


Acut 
gerli 
Ww78 


Pote 
Aqu 
Ww78 


The 
Wat 
w78 


Rela 
w7s 


Dyn 
riga' 
wit 


Effe 
Sen 
w7 


Sod 
Ane 
Ww7 


Sut 
frot 
W7 


Aci 
Am 
W7 











Emis. 


SE 
hermal 


8B 


round- 
7B 
ccumu- 
in Rus- 
5c 
eS on 
Fa 
$c 
‘ganism 
5C 


‘ibution 
lamitos 


5C 


ceptual 


5D 


1 Basin) 
5C 
ation in 
5G 
Model 
2H 
ribution 
lamitos 


5C 


_ Small 


2H 


: Model 
ce Soil 


2G 


Sanitary 


SD 


ind 40K 
> Land- 


5B 


tion by 


2I 











TILE DRAINAGE 
Influence of Temperature on the Performance 
of Septic Tank Systems, 
W78-05852 5D 
TIME SERIES ANALYSIS 


The Analysis of Multivariate Time Series Ap- 
plied to Problems in Hydrology, 
W78-06102 2E 


TOMATOES 
Water Recycling Flow Scheme for Tomato 
Processing Plant Controls Soil Accumulations, 


W78-06067 5D 
TOXIC SALTS 

Dynamics of Water-Soluble Salts in Soil Ir- 

rigated with Sewage Water, 

W78-06010 5D 
TOXICANTS 


Effects of Temperature on Aquatic Organism 
Sensitivity to Selected Chemicals, 
W78-06063 5C 


TOXICITY 

The Toxicity of Carbophos for Some 
Hydrobionts, (In Russian), 

W78-05711 5C 


Study of the Contamination of Marine Cul- 
tures, (In French), 
W78-05897 SB 


Precision of Chlorinated Hydrocarbon Mea- 
surements, 
W78-05918 SA 


Chlorinated Benzenes in Palos Verdes Flatfish, 
W78-05920 5C 


Marine Bird Deaths at Los Angeles Zoo, 
W78-05926 SC 


Acute Toxicity of Un-Ionized Ammonia to Fin- 
gerling Coho Salmon, 
W78-05952 a 


Potential Toxicity of Taconite Tailings to 
Aquatic Life in Lake Superior, 
W78-05954 5C 


The Permissible Concentration of Lead in 
Water, (In Russian), 
W78-05989 5G 


Relative Toxicity in Water Quality Planning, 
W78-05996 5G 


Dynamics of Water-Soluble Salts in Soil Ir- 
rigated with Sewage Water, 
W78-06010 5D 


Effects of Temperature on Aquatic Organism 
Sensitivity to Selected Chemicals, 
W78-06063 5C 


Sodium Bicarbonate, An Inexpensive Fish 
Anesthetic for Field Use, 
W78-06143 5C 


Sublethal Effects of Oil on Mollusc Species 
from the Baltic Sea, 
W78-06144 5 


Acid Precipitation and Reproductive Success of 
Ambystoma Salamanders, 
W78-06145 5C 


The Acute and Chronic Effects of Cadmium on 
the Estuarine Mysid Mysidopsis Bahia, 
W78-06152 5C 


SUBJECT INDEX 


Rotenone Tolerances of Stream-Bottom In- 
sects, 
W78-06156 5C 


Inhibitory Effects of Copper on Marine 
Dinoflagellates, 
W78-06157 5C 


Deleterious Effects of Cyanide on Early Life 


Stages of Atlantic Salmon (Salmo Salar), 
W78-06163 5C 


TOXINS 


Sodium Bicarbonate Helps Metal Plant Mcet 
Federal Standards, 
W78-06073 5D 


TRACE ELEMENTS 


Nearshore Sediment Pollution in Israel by 
Trace Metals Derived from Sewage Effluent, 
W78-05887 5B 


Trace Metal Distributions Among the Humic 
Acid, the Fulvic Acid, and Precipitable Frac- 
tions Extracted with NaOH from Sewage 
Sludges, 

W78-05888 SA 


Approaches to the Study of Microbial Trans- 
formations of Metals, 
W78-05978 5B 


Migration of Trace Metals in Interfaces of Scea- 
water and Polluted Surficial Sediments, 
W78-06022 5B 


Evaluation of Leachate Characteristics and 
Physical Properties of Compacted Mixtures of 
Fly Ash and Wastewater Sludge, 

W78-06118 5B 


TRACERS 


Dilution Gauging on the Recession Limb: 1. 
Constant Rate Injection Method, 
W78-05774 8B 


The Applicability of Tracer Techniques for Stu- 
dies on Sewage Treatment Process Dynamics, 
W78-05872 5D 


Determination of Chlorine Dioxide in Sewage 
Effluents, 
W78-05884 SA 


Inhibitory Effects of Copper on Marine 
Dinoflagellates, 
W78-06157 5C 


TRACKING TECHNIQUES 


The Applicability of Tracer Techniques for Stu- 
dics on Sewage Treatment Process Dynamics, 
W78-05872 5D 


The Use of Faecal Bacteria as a Tracer for 
Sewage Sludge Disposal in the Sea, 
W78-05876 5B 


TRANSLOCATION 


Productivity and Nutrient Export Studies in a 
Cypress Swamp and Lake System in Louisiana, 
W78-06054 SC 


TRANSMISSION LINES 


Jamesport Transmission Exits; A Review for 
the Town of Riverhead of the Long Island 
Lighting Company Application to the New 
York Public Service Commission for a Cer- 
tificate of Environmental Compatibility and 
Public Need for the Jamesport Transmission 
Exits, 

W78-05816 6G 


TRIHALOMETHANES 


TRANSPORT MODELS (SOILS) 
Fundamental Stochastic Models of the Trans- 
port of Water and Solutes Through Saturated 
and Unsaturated Porous Media, 
W78-06064 2G 


TRANSPORTATION 
The Effect of Military Transportation Activi- 
tics on the Environment, 
W78-06126 4c 


TREATIES 
International Co-operation and Inland Waters: 
The Influence of Federalism, 
W78-05746 6E 


TREATMENT FACILITIES 
Toxic Waste Dumping Incident Demonstrates 
Surveillance Needs. 
W78-05825 5G 


Wastewater Plant has an Eyc on the Future, 
W78-05843 sD 


Performance of the Activated Sludge Plant, 
W78-05844 $D 


This Plant Marrics Two Wastes, 
W78-05845 5D 


Long-Term Performance of a Coupled Trick- 
ling Filter-Activated Sludge Plant, 


W78-05856 sD 
Hyacinths for Wastewater Treatment, 
W78-05858 5D 
Low-Flow Wastewater Treatment. 

W78-05859 $D 
Wasting Water. 

W78-05860 $D 


Trends Emerge, But Solar Design Options Still 
Open, 
W78-05861 8C 


Sanitary District Solves Sludge Removal 
Problem. 
W78-05862 5G 


Domestic Wastewater Recycling. , 
W78-05864 5D 


Filter Towers and Distributors for Llandyrnog 
Sewage Treatment Works. 
W78-05866 5D 


Canning Group Expansions. 
W78-05908 5D 


Pollution Control Plant Statistics. 
W78-05909 5G 


Recent Advances in Sewage Effluent Denitrifi- 
cation: Part II, 
W78-06061 5D 


Sodium Bicarbonate Helps Mctal Plant Mcct 
Federal Standards, 
W78-06073 sD 


TRICKLING FILTERS 
Long-Term Performance of a Coupled Trick- 
ling Filter-Activated Sludge Plant, 
W78-05856 5D 


TRIHALOMETHANES 
The Cost of Removing Chloroform and Other 
Trihalomethanes from Drinking Water Sup- 
plics, 
W78-05988 5F 


SU-45 








TROPHIC LEVEL 


TROPHIC LEVEL 
The Use of Satellite Imagery for Lake Classifi- 
cation in Wisconsin, 
W78-05935 2H 


Environmental Status of the Lake Michigan 
Region, Volume 4. Phytoplankton of Lake 


Michigan, 

W78-05973 5C 
Eutrophication in Vermont, 

W78-05977 5C 
About the Eutrophication Process of Lakes, (In 
Hungarian), 

W78-06005 5C 


TROPHIC LEVELS 
Diversity and Distribution of Musscls 
(Bivalvia: Unionacea) in a Eutrophic Reservoir, 
Lake Ashtabula, North Dakota, 
W78-05959 5C 


TROUT 
Effects of Hydraulic Dredging on the Ecology 
of Native Trout Populations in Wisconsin 
Spring Ponds, 
W78-05739 sc 


Determination of Physical and Hydraulic 
Preferences of Brown and Brook Trout in the 
Selection of Spawning Locations, 

W78-05802 8I 


Maintenance of a Trout Fishery by Acration in 
a Eutrophic Lake, 
W78-06171 5G 


TRUK ISLANDS 
Record of Ground-Water Exploration and 
Development, 1975-76, Moen, Truk, Eastern 
Caroline Islands, 
W78-06193 4B 


TSUNAMIS 
Interaction of Tsunamis with the Hawaiian 
Islands Calculated by a Finite-Element Numeri- 
cal Model, 


W78-05772 2L 
TUBIFICIDS 

Environmental Status of the Lake Michigan 

Region, Volume 6. Zoobenthos of Lake 

Michigan, 

W78-05974 - 
TURBIDITY 


Diurnal Temperature Distribution in Small 
Water Reservoirs (Phase II), 
W78-05818 2H 


Effects of Silt and Turbidity from Agricultural 
Drainage on Benthic Invertebrates in Streams 
in Western Minnesota, 

W78-06065 4D 


Feeding Rate of Mytilus Edulis L. (Bivalvia) 
from Different Parts of Danish Waters in Water 
of Different Turbidity, 

W78-06170 2L 


TURBINES 
Turbine Aspiration for Oxygen Supplementa- 
tion, 
W78-06017 5G 


TYGART RIVER (WV) 
Flood Plain Information: Monongahcla, West 
Fork and Tygart Rivers, Marion County, West 
Virginia. 
W78-05761 4A 


SU-46 


SUBJECT INDEX 


UCHINSKOYE RESERVOIR (USSR) 


Dynamics of the Bacterioplankton Population 
in the Uchinskoyce Reservoir, (In Russian), 
W78-05729 5C 


The Primary Production of Phytoplankton in 
Experiments on Biomonitoring at the Uchin- 
skoye Reservoir, (In Russian), 

W78-05733 > 


ULTIMATE DISPOSAL 


Low-Flow Wastewater Treatment. 
W78-05859 5D 


ULTRAFILTRATION 
Pressure Driven Membrane Processes in the 
Treatment of Industrial Effluents, 
W78-06075 5D 


UNCERTAINTY ANALYSIS 
Planning Methodology for Analysis and 
Management on Lake Eutrophication, 
W78-05715 5C 


UNDERGROUND WASTE DISPOSAL 
Underground Injection of Liquid Waste Can be 
Environmentally Sound, 

W78-05899 SE 


UNFLOODED SOILS 
Biological Activity of Soddy-Podzolic Soils Un- 
flooded and Flooded by the Water of Mozhaisk 
Reservoir, (In Russian), 
W78-05827 2G 


UNITED STATES 
Quality of Rivers of the United States, 1974 
Water Year--Based on the National Stream 
Quality Accounting Network (NASQAN), 
W78-06192 SA 


UPPER RHINE REGION (WEST GERMANY) 
A Model Criterion for Site Selection of Larger 
Scale Technical Facilities in the Upper Rhine 
Region, 
W78-05720 5G 


URANIUM-238 
The Migration of 238U, 226Ra, 232Th and 40K 
into Floodplain Soils of Superaquatic Land- 
scapes of the Bityug River, (In Russian), 
W78-05822 5B 


URBAN DRAINAGE 
Urban Storm Water Management, 
W78-05821 5G 


URBAN RENEWAL 
Decision-Making in the Development of Urban 
Waterfronts for Park/Business Use, 
W78-05716 6B 


URBAN RUNOFF 
Urban Storm Water Management, 
W78-05821 5G 


Simple Methods for Rainfall-Runoff-Process. 
Runoff Hydrograph Curves for Rain and Mixed 
Water Canals (Einfache Modelle fuer 
Niederschlag-Abfluss-Prozesse. Abfluss- 
ganglinien fuer Regen und Mischwasser- 
kanacle), 

W78-05823 5D 


Summary of Draft 201 Facility Plan for Up- 
grading Mctro Puget Sound Plants, 
W78-06149 5G 


URBANIZATION 
Methodology for Analyzing Effects of Ur- 
banization on Water Resource Systems, 
W78-05938 5C 





USSR 


Investigation of the Dynamics of Snow-Cover 
Melting from Meteorological-Satellite Data, 
W78-05788 2C 


Estimation of Snow-Cover Dynamics for 
Forecasts of the Spring Flood in the Gornyy 
Altay from Satellite Data, 

W78-05789 2c 


Remote Determination of the Concentration of 
Suspended Particles in the Water of Reservoirs 
on the Basis of Measurements of Spectral Lu- 
minance Coefficients, 

W78-05790 2H 


Emission Characteristics of Moist Stratified 
Structures in the VHF Range, 
W78-05791 2G 


Some Results of Measurements of the Radio 
Emission of Soils Using a Highly Sensitive Air- 
craft Radiometer with a 3-cm Wave Range, » 

W78-05792 2G 


Computation of the Soil Moisture Profile from 
Hydrometcorological Data, 
W78-05793 2G 


Characteristics of the Interrelation of Surface 
and Ground Waters in the Karakengir River 
Basin with a Disturbed Natural Regime, 

W78-05794 2F 


Computation of Evaporation from Talus and 
Rocks, 
W78-05795 2D 


Computation of Precipitation Interception by 
the Plant Cover, 
W78-05796 2I 


Dependence of the Coriolis and Boussinesq 
Coefficients on the Slope of a Mountain 
Stream, 

W78-05797 2E 


Characteristics of Some Regularizing 
Procedures for Determining the Morphometric 
Characteristics of a River Channel, 

W78-05798 2E 


Organic Matter in the Suspended Load of the 
Rivers and Irrigation Systems of Soviet Central 
Asia, 

W78-05799 5B 


Winter Flood in Leningrad on December 20, 
1973, 
W78-05800 2E 


USSR (IVANO-FRANKOVSK) 
The Physiological-Hygienic Importance of 
Fluorine Content in Drinking Water, (In Rus- 
sian), 
W78-05806 5C 


Ten Years of Water Fluorination in Ivano- 
Frankovsk, (In Russian), 
W78-06024 5F 


UTAH 
Utah Lake-Jordan River Basin Modeling Pro- 
ject. Volume I. Summary Report. Volume II. 
Appendix. 
W78-05983 5B 


Water Resources Data for Utah, Water Year 
1975. 
W78-06176 7C 





Select 


Cedar 
ty, Ut 
W78-0 


UTAH L 


ject. 
Appe! 
W78-( 


VARIAI 
Sourc 
na of! 
1976, 
Ww78- 


“VECTO 


A Mc 
Scale 
Regic 
W78- 


VEGET 
Effec 
Alon 
W78- 


VEGET 
Effec 
Heav 
Slud; 
W738. 


Engi 
as th 
W78. 


VEGE’ 


for § 
w78 


VELO! 


Coe! 
Stre: 
W78 


VERM 
Vert 
w7é 


Eut 
w7s 


VERT 


in th 
w7 


VERY 
Emi 
Stru 
w7t 


VIBR: 
San 
Pro! 
w7! 


VIRG 
Thi: 
w7i 
Ger 
Ww7 
Alt 
gini 
w7 








Cover 
a, 
2C 


s for 
ornyy 


2c 
‘ion of 
rvoirs 
al Lu- 
2H 
atified 
2G 
Radio 
ye Air- 
e,7: 
2G 
e from 


2G 


urface 
River 


2F 
is and 
2D 
ion by 


21 


sSinesq 
untain 


2E 


arizing 
metric 


2E 


of the 
Sentral 


5B 
ver 20, 
2E 
ce of 
n Rus- 
5C 
Ivano- 
SF 
ig Pro- 
ime II. 
5B 
r Year 


7C 





Selected Hydrologic Data, Parowan Valley and 
Cedar City Valley Drainage Basins, Iron Coun- 
ty, Utah, 

W78-06180 7C 


UTAH LAKE (UT) 


Utah Lake-Jordan River Basin Modeling Pro- 
ject. Volume I. Summary Report. Volume II. 
Appendix. 

W78-05983 5B 


VARIABILITY 


Sources of Variability in the Benthic Macrofau- 
na off the South Northumberland Coast, 1971- 
1976, 

W78-06167 2L 


‘VECTOR-VALUED OPTIMIZATION 


A Model Criterion for Site Selection of Larger 
Scale Technical Facilities in the Upper Rhine 
Region, 

W78-05720 5G 


VEGETATION 


Effects of Deicing Salts on Woody Vegetation 
Along Minnesota Roads, 
W78-05786 5B 


VEGETATION EFFECTS 


Effects of Incubation and Liming on Yield and 
Heavy Metal Uptake by Rye from Sewage- 
Sludged Soil, 

W78-05863 SE 


Engincering and Pedological Properties of Soils 
as they Affect Soil Erodibility, 
W78-06036 2G 


VEGETATION ESTABLISHMENT 


Propagation and Use of Spartina Alterniflora 
for Shoreline Erosion Abatement, 
W78-05751 4A 


VELOCITY 


Dependence of the Coriolis and Boussinesq 
Coefficients on the Slope of a Mountain 
Stream, 

W78-05797 2E 


VERMONT 


Vermont's Water Resource Research Needs, 
W78-05801 6B 


Eutrophication in Vermont, 
W78-05977 5C 


VERTICAL DISTRIBUTION 


Dynamics of the Bacterioplankton Population 
in the Uchinskoye Reservoir, (In Russian), 
W78-05729 5C 


VERY HIGH FREQUENCY RANGE 


Emission Characteristics of Moist Stratified 
Structures in the VHF Range, 
W78-05791 2G 


VIBRATIONS 


Sanitary District Solves Sludge Removal 
Problem. 
W78-05862 5G 


VIRGINIA 


This Plant Marries Two Wastes, 
W78-05845 5D 


Gencrating Rainfall Excess Based on Readily 
Determinable Soil and Landuse Characteristics, 
W78-05945 2 


Alternative Management Strategies for Vir- 
ginia’s Coastal Wetlands: A Program of Study, 
W78-06086 6G 


SUBJECT INDEX 


VIRUSES 
Distribution of Viral and Bacterial Pathogens in 


a Coastal Canal Community, 
W78-05880 5B 


Virus Particle Aggregation and Halogen Disin- 
fection of Water Supplies, 
W78-05991 SF 


A Search for Cytopathogenic Viruses in Sur- 
face and Coastal Sea Water in the Province of 
Pisa (Italy), (In Italian), 

W78-06023 5B 


VITAMINS 
Effects of Dietary Addition of Vitamins C and 
D3 on Growth and Calcium and Phosphorus 
Content of Pond-Cultured Channel Catfish, 


W78-05964 x 
VOLTA LAKE (GHANA) 

Should Dams Be Built. The Volta Lake Exam- 

ple, 

W78-06033 5sC 
VOLUMETRIC ANALYSIS 


A Method of Measuring Airborne Acidity: Its 
Application for the Determining of Acid Con- 
tent on Long-Distance Transported Particles 
and in Drainage Water from Spruces, 

W78-06003 SA 


WADDEN SEA (DENMARK) 
Feeding Rate of Mytilus Edulis L. (Bivalvia) 
from Different Parts of Danish Waters in Water 
of Different Turbidity, 
W78-06170 2L 


WALL (SD) 
A Pump Test in the Dakota Sandstone at Wall, 
South Dakota, 
W78-05946 4B 


WASHINGTON 
A Public Education Campaign to Conserve 
Water, 
W78-05752 3D 


Summary of Draft 201 Facility Plan for Up- 
grading Metro Puget Sound Plants, 
W78-06149 5G 


Water Resources of No Name Valley, Colville 
Indian Reservation, Washington, 
W78-06194 4B 


WASTE ASSIMILATIVE CAPACITY 
Primary Plankton Production in Lake Baikal, 
(In Russian), 
W78-05709 5C 


Phosphorus Loading and Response in Lake 
Vanern Nearshore Areas, 
W78-05966 x 


Utah Lake-Jordan River Basin Modeling Pro- 
ject. Volume I. Summary Report. Volume II. 
Appendix. 

W78-05983 5B 


WASTE DILUTION 
Use of Mixing Pipes to Improve the Flow of 
Waste Water into Lakes (Einsatz von 
Mischrohren Zur Verbesserung der Einleitung 
von Abwasscr in Scen), 
W78-05829 SE 


WASTE DISPOSAL 
A Model for Planning and Location of On-Site 
Waste Disposal Systems, 
W78-05713 SE 


WASTE WATER (POLLUTION) 


The Environmental Costs of Landfills and In- 
cinerators, 
W78-05738 SE 


Toxic Waste Dumping Incident Demonstrates 
Surveillance Needs. 


W78-05825 5G 
Federal Lake Erie Water Quality Standards 
Proposals. 

W78-06048 5G 


Evaluation of Leachate Characteristics and 
Physical Propertics of Compacted Mixtures of 
Fly Ash and Wastewater Sludge, 

W78-06118 5B 


WASTE DISPOSAL WELLS 


Underground Injection of Liquid Waste Can be 
Environmentally Sound, 
W78-05899 SE 


WASTE LOADING 


Phosphorus Loading and Response in Lake 
Vanern Nearshore Areas, 
W78-05966 5C 


WASTE TREATMENT 


A Water Quality Planning Model with Multiple 
Time, Pollutant, and Source Capabilities, 


W78-05702 5B 
Eutrophication and Water Pollution, 

W78-05982 $C 
Muskegon, Michigan  Industrial-Municipal 


Wastewater Storage Lagoons: Biota and En- 
vironment, 
W78-05986 5D 


WASTE WATER DISPOSAL 


Use of Mixing Pipes to Improve the Flow of 
Waste Water into Lakes (Einsatz von 
Mischrohren Zur Verbesserung der Einlcitung 
von Abwasser in Scen), 

W78-05829 SE 


Sewage Effluent on Pasture Shows Little Ef- 
fect. 
W78-05898 5G 


The Impact of Water Saving Water Closets on 
Building Drains and Sewers, 
W78-05904 3D 


Use of a Natural Marsh for Wastewater Polish- 
ing, 
W78-05960 5D 


Dynamics of Water-Soluble Salts in Soil Ir- 
rigated with Se wage Water, 
W78-06010 5D 


The Effect of the Spray Irrigation of Secondary 
Treated Effluent on the Vegetation, Soils and 
Groundwater Quality in a New Jersey Pine Bar- 
rens Habitat, 

W78-06135 5B 


I. Dynamics of Mercury in Lake Sediments. II. 
Studies on Organic Phosphorus in Soils Ir- 
rigated with Municipal Wastewaters, 

W78-06137 5C 


Simulation of Wastewater Injection into a 
Coastal Aquifer System Near Kahului, Maui, 
Hawaii, 

W78-06186 5B 


WASTE WATER (POLLUTION) 


A Model for Planning and Location of On-Site 
Waste Disposal Systems, 
W78-05713 SE 


$U-47 








WASTE WATER (POLLUTION) 


Optimization Methods for Planning Waste 
Water Management Systems, 
W78-05723 5G 


In Situ Measurements of Initial Dilution, 
W78-05915 5B 


WASTE WATER STORAGE LAGOONS 
Muskegon, Michigan _Industrial-Municipal 
Wastewater Storage Lagoons: Biota and En- 
vironment, 

W78-05986 5D 


WASTE WATER TREATMENT 
Biological Treatment of Spent Vegetable Tan- 
nins with Fungal Dominant System, 
W78-05807 5D 


Treating Waste Water, Especially from Cess 
Pits, with Flocculants--Then Gravity Filtration 
Through Textile to Reduce Solids and BOD. 

W78-05834 5D 


Wastewater Plant has an Eye on the Future, 
W78-05843 5D 


Parameter Estimation for the First-Order BOD 
Equation Using Nonlinear Techniques, 
W78-05873 5D 


A Study of the Possible Use of Ion-Exchange 
Resins in Textile Wastewater Treatment, (In 
Russian), 

W78-05886 5D 


Participation of Microorganisms in the Purifica- 
tion of Sewage from Cyanides, (In Russian), 
W78-05889 5D 


Mass Transfer in the Liquid Phase with Tubu- 
lar Waste-Water Treatment Contractor, 
W78-05892 5D 


A Modified Perchlorination Procedure for the 
Determination of Polychlorinated Biphenyls, 
W78-05939 SA 


Infectious Hospital Wastes: Their Treatment 
and Sanitary Disposal, 
W78-05949 5D 


Nitrogen Oxidation and Removal Efficiency 
Using Activated Algae, 
W78-06001 5D 


Summary of Draft 201 Facility Plan for Up- 
grading Metro Puget Sound Plants, 
W78-06149 5G 


WASTEWATER DISPOSAL 
Phosphorus Dynamics in Soils Irrigated with 
Municipal Wastewater, 
W78-05937 5D 


WATER ANALYSIS 
Ozone Oxidation of Organic Scquestering 
Agents in Water Prior to the Determination of 
Trace Metals by Anodic Stripping Voltam- 
metry, 
W78-05871 SA 


Conservation of Samples of Waste Water by 
Cooling (Konservicrung von Abwasserproben 
durch Kuehlung), 

W78-05882 SA 


Dycbath Reuse in Batch Dycing, 

W78-0608 1 5D 
Evaluation of Leachate Characteristics and 
Physical Propertics of Compacted Mixtures of 


Fly Ash and Wastewater Sludge, 
W78-06118 5B 


SU-48 


SUBJECT INDEX 


Water-Quality Assessment of the Middle Fork 
Anderson River Watershed, Crawford and 


Perry Counties, Indiana, 
W78-06190 SA 


WATER BALANCE 


Effect of Soil Heat Flux on the Water Balance 
of a Small Catchment, 
W78-05777 2G 


WATER CHEMISTRY 


Comparative Chemistry of a Cooling Reservoir 
and its Water Source, 
W78-06114 5B 


Paleogeochemistry and _ Interstitial Water 
Chemistry from Sediments of Five Maine 
Lakes, 


W78-06199 2H 
WATER CIRCULATION 

The Arrested Topographic Wave, 

W78-06117 2H 


Review and Appraisal of Numerical Circulation 
Models for Lake Michigan, 
W78-06122 2H 


WATER CONSERVATION 
A Public Education Campaign to Conserve 
Water, 
W78-05752 3D 


Wasting Water. 
W78-05860 5D 


The Impact of Water Saving Water Closets on 
Building Drains and Sewers, 
W78-05904 3D 


Stricter Conservation Sought as Part of Any 
Water Resource Policy, 
W78-06136 6B 


WATER COOLING 
Cooling Discontinuous Waters with a Single 
Refrigeration Unit, 
W78-06146 5G 


WATER DEMAND 
Price Variable in Residential Water Demand 
Models, 
W78-05703 6D 


Capacity Expansion for Water Resource Facili- 
ties: A Control Theoretic Algorithm for Nons- 
tationary Uncertain Demands, 

W78-05706 6D 


A Public Education Campaign to Conserve 
Water, 
W78-05752 3D 


Water Use Rates for Rural Water Systems, 
W78-05809 6B 


WATER DISPOSAL 
Water Quality Factors, North Platte River, 
Wyoming-Nebraska. 
W78-06049 5G 


WATER DISTRIBUTION (APPLIED) 
Cost Optimization of Rural Water Systems, 
W78-05810 8B 


WATER HYACINTH 
Harvesting a Nuisance, 
W78-05745 4A 


Hyacinths for Wastewater Treatment, 
W78-05858 5D 





WATER IMPORTING 
Supplemental Colorado River Water for a 
Developed Groundwater Agriculture: A 
Problem of Quantities, Qualities and Conjunc- 
tive Use, F 
W78-05705 4B 


WATER LEVELS 
Selected Hydrologic Data, Parowan Valley and 
Cedar City Valley Drainage Basins, Iron Coun- 
ty, Utah, 
W78-06180 7C 


WATER LOSS 
Computation of Evaporation from Talus and 
Rocks, 
W78-05795 2D 


WATER MANAGEMENT (APPLIED) 
The Effects of Water Resource Development 
on Economic Growth: The Conditions for Suc- 
cess, 
W78-05735 6B 


The Role of Systems Analysis in Water Pro- 
gram Development, 
W78-05748 6A 


Concepts and Techniques for Evaluation of 
Energy-Related Water Problems, 
W78-05940 6A 


Off-Peak Hour Pumping Rate Reduction: Are 
the Benefits Worth the Costs, 
W78-06134 6B 


Stricter Conservation Sought as Part of Any 
Water Resource Policy, 
W78-06136 6B 


Chemical Aspects of Ground Water Recharge 
with Wastewaters, 
W78-06141 5B 


WATER POLICY 
A Water Quality Optimization Model for Nox- 
serial River Systems, 


W78-05725 5B 
Policy of Pricing Irrigation Water, 

W78-05730 3F 
Rationalisation of Irrigation Rates in a 
Developing Country, 

W78-05731 3F 


Stricter Conservation Sought as Part of Any 
Water Resource Policy, 
W78-06136 6B 


WATER POLLUTION 
Bacterial Contamination of Lake Powell 


Waters: An Assessment of the Problem, 
W78-05972 5B 


Procedures for Estimating Dry Weather Pollu- 
tant Deposition in Sewerage Systems, 
W78-05984 5B 


Bacterial Water Quality in Wilderness Areas, 
W78-06038 5B 


WATER POLLUTION CONTROL 
Measurement of Sediment Control Impacts on 
Agriculture, 
W78-05701 5G 


A Water Quality Planning Model with Multiple 
Time, Pollutant, and Source Capabilities, 
W78-05702 5B 


WAT 











‘or a 
junc- 

4B 
y and 
Coun- 


7C 


S and 
2D 
pment 
r Suc- 
6B 
r Pro- 
6A 
on of 
6A 
1: Are 
6B 
f Any 
6B 
charge 


5B 


5B 


3F 


3F 


f Any 


6B 


Powell 
5B 
Pollu- 
5B 
eas, 
5B 
icts on 
5G 
lultiple 


5B 








A Model Criterion for Site Selection of Larger 
Scale Technical Facilities in the Upper Rhine 
Region, 


W78-05720 5G 
Environmental Protection Guidelines for Con- 
structing Projects, 

W78-05742 6G 
Combating River Pollution. 

W78-05744 5G 
Water for the Wealthy, 

W78-05750 5G 


Challenging Effluent Limitations, 
W78-05759 5G 


‘ Oil Tanker Disasters, 


W78-05965 5G 


«Eutrophication and Water Pollution, 
»IW78-05982 ; sc 


Relative Toxicity in Water Quality Planning, 
W78-05996 5G 


Heavy Hands on the Pollution Controls, 
W78-06031 5G 


Acration/Circulation Keeps Algal Blooms in 
Check, 
W78-06140 5G 


WATER POLLUTION EFFECTS 
The Recreational Response to Changes in 
Watcr Quality: A Survey and Critique, 
W78-05728 5G 


Chlorinated Benzencs in Palos Verdes Flatfish, 
W78-05920 5C 


Metals in Seafoods Near Outfalls, 
W78-05921 5C 


Metals in Mussels from Harbors and Outfall 
Areas, 
W78-05922 5B 


A Safe Level of Hexavalent Chromium for a 
Marine Polychaete, 
W78-05923 5C 


Effects of Hexavalent Chromium on Sea 
Urchin Embryos and Brittle Stars, 


W78-05924 5C 
Toxicity of a Chlorinated Benzene to Sea 
Urchin Embryos, 

W78-05925 5C 


Marine Bird Deaths at Los Angeles Zoo, 
W78-05926 $C 


Animals that are Indicators of Marine Pollu- 
tion, 
W78-05927 5C 


Histology of Liver Tissue From Dover Sole, 
W78-05928 5C 


Fin Erosion Disease and Liver Chemistry: Los 
Angeles and Seattle, 
W78-05929 5C 


Fin Regeneration in Dover Sole, 
W78-05930 x 


Acute Toxicity of Un-lonized Ammonia to Fin- 
gerling Coho Salmon, 
W78-05952 5C 


Effect of Dissolved Oxygen on the Survival 
and Hatching of Eggs of Scale Carp, 
W78-05953 5C 


SUBJECT INDEX 


Potential Toxicity of Taconite Tailings to 
Aquatic Life in Lake Superior, 
W78-05954 5C 


Effects of Pollutants on Natality of Musculium 
Securis (Bivalvia:Pisidiidac), 
W78-05956 5C 


Chlordane Contamination of a Municipal Water 
System, 
W78-05963 5C 


Phosphorus Loading and Response in Lake 
Vanern Nearshore Areas, 
W78-05966 5C 


Production of Chironomus, Procladius, and 
Chaoborus at Different Levels of Phytoplank- 
ton Biomass in Lake Memphremagog, Quebcc- 
Vermont, 

W78-05968 5c 


Approaches to the Study of Microbial Trans- 
formations of Metals, 
W78-05978 5B 


Environmental Influcnces on the Accumulation 
of Lead, Cadmium, Mercury, Antimony, Ar- 
senic, Selenium, Bromine and Tin in Unicellu- 
lar Algae Cultivated in Thailand and in Ger- 
many, 

W78-05998 5C 


Nitrogen Cycles in a Polluted Sea Areca, 
W78-06004 5C 


Dieldrin-Induced Destruction of Marine Algal 
Cells with Concomitant Decrease in Size of 
Survivors and Their Progeny, 

W78-06011 5C 


Effects of Pollution on Water Quality, Perdido 
River and Bay, Alabama and Florida. 
W78-06044 5C 


Biostimulation Characteristics of Wastes and 
Receiving Waters of the Snake River Basin. 
W78-06045 SC 


Seasonal Abundance and Spatial Distribution 
of Lake Michigan Macrobenthos, 1964-67, 
W78-06046 sc 
The Quality of Lake of the Ozarks. 

W78-06050 5B 


Mercury Concentrations in Fish in Lake Oahe, 
South Dakota, April 16 to September 27, 1972. 
W78-06051 sc 


Analysis of Operation ‘Deep Six’ Benthic In- 
vertebrates. 
W78-06052 5C 


Effects of Temperature on Aquatic Organism 
Sensitivity to Selected Chemicals, 
W78-06063 5C 


Metal Toxicity to Embryos and Larvae of 
Seven Freshwater Fish Species - I. Cadmium, 
W78-06151 5C 


Trout Hepatic Enzyme Activation of Aflatoxin 
BI in a Mutagen Assay System and the Inhibi- 
tory Effect of PCBs, 

W78-06160 SC 


Deleterious Effects of Cyanide on Early Life 
Stages of Atlantic Salmon (Salmo Salar), 
W78-06163 SC 


WATER POLLUTION SOURCES 


Combating River Pollution. 
W78-05744 5G 


WATER POLLUTION SOURCES 


Characteristics of Municipal Wastewater 
Discharges, 1976, 
W78-05912 5B 


In Situ Measurements of Initial Dilution, 
W78-05915 5B 


Coastal Currents, 
W78-05916 ‘ 5B 


Pollutants in Sediments Off Palos Verdes, 
W78-05917 5B 


Precision of Chlorinated Hydrocarbon Mca- 
surements, 


W78-05918 5A 
Satellite Imagery Studies, 

W78-05919 5B 
Chlorinated Benzenes in Palos Verdes Flatfish, 
W78-05920 5C 
Metals in Seafoods Near Outfalls, 

W78-05921 5C 
Metals in Mussels from Harbors and Outfall 
Areas, 

W78-05922 5B 


A Safe Level of Hexavalent Chromium for a 
Marine Polychaete, 
W78-05923 5C 


Effects of Hexavalent Chromium on Sea 
Urchin Embryos and Brittle Stars, 
W78-05924 5C 


Hydrogeology of the Lake Metigoshe Basin 
North Dakota and Manitoba, 
W78-05933 5B 


Eutrophication in Vermont, 
W78-05977 5C 


Relative Toxicity in Water Quality Planning, 
W78-05996 5G 


Environmental Influences on the Accumulation 
of Lead, Cadmium, Mercury, Antimony, Ar- 
senic, Sclenium, Bromine and Tin in Unicellu- 
lar Algae Cultivated in Thailand and in Ger- 
many, 

W78-05998 5C 


Nitrogen Cycles in a Polluted Sea Area, 
W78-06004 5C 


Hydrogen Ion Speciation in the Acid Precipita- 
tion of the Northeastern United States, 
W78-06025 SA 


Hydrogen Input to the Hubbard Brook Experi- 
mental Forest, New Hampshire, During Last 
Decade, 

W78-06026 SA 


The Chemical Composition of Atmospheric 
Precipitation from Selected Stations in 
Michigan, 

W78-06027 SA 


Biostimulation Characteristics of Wastes and 
Receiving Waters of the Snake River Basin. 
W78-06045 5C 


The Quality of Lake of the Ozarks. 
W78-06050 5B 


Bacterial Variations in Streams from a 


Southwest Idaho Rangeland Watershed, 
W78-06116 5B 


SU-49 











WATER POLLUTION TREATMENT 


WATER POLLUTION TREATMENT 


Manual of Treatment Techniques for Mecting 
the Interim Primary Drinking Water Regula- 
tions. 

W78-05994 5F 


WATER PRESSURE 


Aerobic Biological Purification of Polluted Ef- 
fluent--By Dissolving Oxygen at Progressively 
Increasing Liquid Pressure. 

W78-05839 5D 


WATER PURIFICATION 


Sewage Settling Tank with Floating Siphon 
System--Has Baffles Forming Clear Water 
Zone Above Tube Settlers. 

W78-05837 5D 


Domestic Wastewater Recycling. 
W78-05864 5D 


Manual of Treatment Techniques for Meeting 
the Interim Primary Drinking Water Regula- 
tions. 

W78-05994 5F 


Studies on the Purification of Wastes from the 
Nitrogen Fertilizer Industry by Intensive Algal 
Cultures. IV. Growth of Chlorella Vulgaris in 
Wastes with High Nitrogen Content in Continu- 
ous and Intermittent Light, 

W78-05997 5D 


WATER QUALITY 

Programmer’s and User's Manual for the 
Tributary Water Quality Model (Final Report 
on Phase 2), 

W78-05717 5 


Remote Sensing of Land Use and Water Quali- 


ty Relationships-Wisconsin Shore, Lake 
Michigan, 
W78-05749 SA 


Impact of Land Use on Ground Water Quality 
in the Grand Traverse Bay Region of Michigan, 
W78-05778 SA 


Vermont's Water Resource Research Needs, 
W78-05801 6B 


Use of a Natural Marsh for Wastewater Polish- 
ing, 
W78-05960 5D 


The Quality of Lake of the Ozarks. 
W78-06050 5B 


Observation on Productivity of Swamp Streams 
in Eastern North Carolina, 
W78-06056 x 


Comparative Chemistry of a Cooling Reservoir 
and its Water Source, 
W78-06114 5B 


Water Resources Data for Oklahoma, Water 
Year 1975. 
W78-06175 7C 


Water Resources Data for Utah, Water Year 
1975. 
W78-06176 7C 


Water Resources Data for Montana, Water 
Year 1976. 
W78-06177 i 


Selected Hydrologic Data, Parowan Valley and 
Cedar City Valley Drainage Basins, Iron Coun- 
ty, Utah, 

W78-06180 7C 


SU-50 





SUBJECT INDEX 


Report of the River Master of the Delaware 
River for the Period December 1, 1975 -- 
November 30, 1976, 


W78-06181 4A 
Hydrology and Water Quality of the 
Atchafalaya River Basin, 

W78-06184 4A 


Water-Quality Assessment of the Middle Fork 
Anderson River Watershed, Crawford and 
Perry Counties, Indiana, 

W78-06190 5A 


A Water-Quality Assessment of the Busseron 
Creek Watershed, Sullivan, Vigo, Greene, and 
Clay Counties, Indiana, 

W78-06191 5B 


Quality of Rivers of the United States, 1974 
Water Year--Based on the National Stream 
Quality Accounting Network (NASQAN), 

W78-06192 5A 


WATER QUALITY CONTROL 


A Water Quality Optimization Model for Non- 
serial River Systems, 
W78-05725 5B 


Water for the Wealthy, 
W78-05750 5G 


Relative Toxicity in Water Quality Planning, 
W78-05996 5G 


WATER QUALITY INDICES 


Relative Toxicity in Water Quality Planning, 
W78-05996 5G 


WATER QUALITY STANDARDS 


Bacterial Contamination of Lake Powell 
Waters: An Assessment of the Problem, 
W78-05972 5B 


The Permissible Concentration of Lead in 
Water, (In Russian), 
W78-05989 5G 


Manual of Treatment Techniques for Meeting 
the Interim Primary Drinking Water Regula- 
tions. 


W78-05994 5F 
Federal Lake Erie Water Quality Standards 
Proposals. 

W78-06048 5G 


Water Quality Factors, North Platte River, 
Wyoming-Nebraska. 
W78-06049 5G 


Summary of Draft 201 Facility Plan for Up- 
grading Metro Puget Sound Plants, 
W78-06149 5G 


WATER RATES 


Policy of Pricing Irrigation Water, 
W78-05730 3F 


Rationalisation of Irrigation Rates in a 
Developing Country, 
W78-05731 3F 


WATER RESOURCES 


Vermont's Water Resource Research Needs, 
W78-05801 6B 


Technological Forecasting Applic’ to Water 
Resource Planning, 
W78-05813 6A 


Coastal Water Research Project. Annual Re- 
port for the Year Ended 30 June 1977. 
W78-05911 5B 


Characteristics of Municipal Wastewater 
Discharges, 1976, 

W78-05912 5B 
Metals in Power Plant Cooling Water 
Discharges, 

W78-05913 5B 


Water Resources Inventory of Northwest 
Florida, . 
W78-06183 6D 


Water Resources of No Name Valley, Colville 
Indian Reservation, Washington, 
W78-06194 4B 


WATER RESOURCES DEVELOPMENT 
Capacity Expansion for Water Resource Facili- 
ties: A Control Theoretic Algorithm for Nons- 
tationary Uncertain Demands, 

W78-05706 6D 


The Effects of Water Resource Development 
on Economic Growth: The Conditions for Suc- 
cess, 

W78-05735 6B 


The Role of Systems Analysis in Water Pro- 
gram Development, 
W78-05748 6A 


A Guide to Understanding and Administrating 
the Massachusetts Wetlands Protection Act. 
W78-06084 6E 


WATER RESOURCES PLANNING 
Selecting Alternatives in Water Resources 
Planning and the Politics of Agendas, 
W78-05736 6B 


WATER SOFTENING 
Recovery of Lime and Magnesium in Potable 
Water Treatment, 
W78-05990 SF 


WATER SOURCES 
Public Water Supplies of North Carolina, Part 
5. Southern Coastal Plain, 
W78-06178 4A 


WATER STORAGE 
Water Resources of No Name Valley, Colville 
Indian Reservation, Washington, 
W78-06194 4B 


WATER SUPPLY 
Measuring Consumer Surplus Benefits of 
Water Supply Extensions in Developing Coun- 
tries, 
W78-05710 6D 


Regional Water Supply Planning by Interactive 
Systems Analysis, 
W78-05712 4A 


The Effects of Water Resource Development 
on Economic Growth: The Conditions for Suc- 
cess, 


W78-05735 6B 
Water for the Wealthy, 
W78-05750 5G 


A Modified Perchlorination Procedure for the 
Determination of Polychlorinated Biphenyls, 
W78-05939 5A 


Forests and Water: Effects of Forest Manage- 
ment on Floods, Sedimentation, and Water 
Supply, 

W78-06089 4C 





Off-I 


W78. 


Stric 
Wate 
W78- 


Publi 
5. So 
W78. 
WATE! 
Influ 
of C 
fluen 
W78. 


WATE! 
Effec 
latior 
sian) 
W78- 


Inter 
ture. 
Abov 
W738- 


Effe« 
Hele: 
W78- 


Cool: 
Refri 
Ww78- 


The | 
and | 
Bay . 
W738. 


Sour 
na of 
1976 
Ww78- 


Relat 
Cohc 
ook 

Trou 
moni 
W78- 


Bed 
Mod 
W78- 


Qual 
Wate 
Qual 
W78- 


WATE! 
The | 
Trihz 
plies, 
W78- 


Reco 
Wate 
Ww78- 


Franl 
W738- 


WATE! 
Wate 
W78- 





ater 
5B 
ater 
SB 
west 
6D 
ville 
4B 
acili- 
lons- 
6D 


ment 
Suc- 


6B 
Pro- 
6A 
ating 


6E 


urces 


6B 


table 


SF 


, Part 


4A 


I ville 
4B 
is of 
Coun- 
6D 
active 
4A 


pment 
r Suc- 


6B 


5G 
or the 
yls, 

5A 


anage- 
Water 


4C 











Off-Peak Hour Pumping Rate Reduction: Are 
the Benefits Worth the Costs, 
W78-06134 6B 


Stricter Conservation Sought as Part of Any 
Water Resource Policy, 
W78-06136 6B 


Public Water Supplies of North Carolina, Part 
5. Southern Coastal Plain, 
W78-06178 4A 


WATER TABLE 
Influence of Artificial Drainage on Penetration 
of Coliform Bacteria from Septic Tank Ef- 
fluents into Wet Tile Drained Soils, 
W78-05881 SB 


WATER TEMPERATURE 
Effects of Temperature Factors in the Accumu- 
lation of Radioactive Nuclides in Fish, (In Rus- 
sian), 
W78-05891 5C 


Interferometric Observations of the Tempera- 
ture Structure in Water Cooled or Heated from 
Above, 

W78-05942 2D 


Effects of Submerged Macrophytes on 
Helcoplanktonic Cladocera, 
W78-05980 5C 


Cooling Discontinuous Waters with a Single 
Refrigeration Unit, 
W78-06146 5G 


The Effect of Temperature on the Distribution 
and Biomass of Mytilus Edulis in the Alamitos 
Bay Arca, 

W78-06166 5C 


Sources of Variability in the Benthic Macrofau- 
na off the South Northumberland Coast, 1971- 
1976, 

W78-06167 2 


Relation of Water Temperature to Infections of 
Coho Salmon (Oncorhynchus Kisutch), Chin- 
ook Salmon (O. Tshawytscha), and Steelhead 
Trout (Salmo Gairdneri) with Aeromonas Sal- 
monicida and A. Hydrophila, 

W78-06172 bs 


Bed Conduction Computation for Thermal 
Models, 
W78-06185 8B 


Quality of Rivers of the United States, 1974 
Water Year--Based on the National Stream 
Quality Accounting Network (NASQAN), 

W78-06192 SA 


WATER TREATMENT 
The Cost of Removing Chloroform and Other 
Trihalomethanes from Drinking Water Sup- 
plies, 
W78-05988 SF 


Recovery of Lime and Magnesium in Potable 
Water Treatment, 
W78-05990 SF 


Ten Years of Water Fluorination in Ivano- 
Frankovsk, (In Russian), 


W78-06024 5F 
WATER USE RATES 
Water Use Rates for Rural Water Systems, 


W78-05809 6B 


SUBJECT INDEX 


WATER UTILIZATION 
Economic Analysis of Irrigation Production 
Functions: An Application of Linear Pro- 
gramming, 


W78-05714 3F 

Water Use Rates for Rural Water Systems, 

W78-05809 6B 
WATER VAPOR 





Waste Water Flame D. ination--By 
Dividing High Temperature Combustion 
Products into Number of Streams Correspond- 
ing to Number of Control Stages. 

W78-05842 SE 


WATER YIELD 
Ground-Water Resources of Emmons County, 
North Dakota, 
W78-06179 4B 


WATER YIELD COEFFICIENTS 
Study of the Physical Characteristics of the Ac- 
tive Horizon of Undrained Bogs (Issledovanie 


Fizicheskikh Kharakteristik © Deyatelnogo 
Gorizonta Neosushennykh Bolot), 
W78-05760 21 


WATERFRONT DEVELOPMENT 
Decision-Making in the Development of Urban 
Waterfronts for Park/Business Use, 

W78-05716 6B 


WATERSHED (BASINS) 
Development of a Version of Stanford Model 
and its Evaluation for Streamflow Synthesis 
from Small Watersheds in West Virginia, 
W78-05808 2E 


WATERSHED MANAGEMENT 
Review of the Flint Creek Small Watershed 
Project, Draft Environmental Impact Statement 
for the Ontario County Environmental Manage- 
ment Council, 
W78-05814 6G 


Effects of Silt and Turbidity from Agricultural 
Drainage on Benthic Invertebrates in Streams 
in Western Minnesota, 

W78-06065 4D 


WATERSHEDS (BASINS) 
The Application of Remote Sensing to the 
Development and Formulation of Hydrologic 
Planning Models. 


W78-05718 4D 
Fallout Cesium-137 in Cultivated and Noncul- 
tivated North Central United States 
Watersheds, 

W78-05779 5B 


Generating Rainfall Excess Based on Readily 
Determinable Soil and Landuse Characteristics, 
W78-05945 2A 


Water-Quality Assessment of the Middle Fork 
Anderson River Watershed, Crawford and 
Perry Counties, Indiana, 

W78-06190 SA 


WAVES (WATER) 
Drift Response of Monomolecular Slicks to 
Wave and Wind Action, 
W78-05773 zu 


The Arrested Topographic Wave, 
W78-06117 2H 


A Laboratory Study of the Stability of Sand- 
Filled Nylon Bag Breakwater Structures, 
W78-06121 8G 


WEST VIRGINIA 


WEATHER 
Final Report to the National Science Founda- 
tion Research Applied Directorate Weather 
Modification Association, 
W78-06130 3B 


WEBSTER CREEK (IL) 
Flood Plain Information: Fulton Branch, 
Webster Creek and Tributaries, Wamac, Il- 
linois. 
W78-05764 4A 


WEED CONTROL 
Transport of Atrazine and Simazine in Runoff 
from Conventional and No-Tillage Corn, 


W78-05782 5B 
WEIRS 

Quadrant-Plate Weir, 

W78-05784 8B 
WELL DATA 


Selected Hydrologic Data, Parowan Valley and 
Cedar City Valley Drainage Basins, Iron Coun- 
ty, Utah, 

W78-06180 7C 


WELLS 
A Pump Test in the Dakota Sandstone at Wall, 
South Dakota, 
W78-05946 4B 


WEST FORK RIVER (WV) 
Flood Plain Information: Monongahcla, West 
Fork and Tygart Rivers, Marion County, West 
Virginia. 
W78-05761 4A 


Flood Plain Information: West Fork River and 
Elk Creek, Clarksburg and Vicinity, Harrison 
County, West Virginia. 

W78-05762 4A 


WEST GERMANY 
Environmental Influences on the Accumulation 
of Lead, Cadmium, Mercury, Antimony, Ar- 
senic, Selenium, Bromine and Tin in Unicellu- 
lar Algae Cultivated in Thailand and in Ger- 
many, 
W78-05998 5C 


Seasonal Trends of NH4(+) and NO3-) 
Nitrogen Isotope Composition in Rain Col- 
lected at Julich, Germany, 

W78-06113 SA 


WEST VIRGINIA 
Flood Plain Information: Monongahela, West 
Fork and Tygart Rivers, Marion County, West 
Virginia. 
W78-05761 4A 


Flood Plain Information: West Fork River and 
Elk Creek, Clarksburg and Vicinity, Harrison 
County, West Virginia. 

W78-05762 4A 


Flood Plain Information: Little Wheeling 
Creek, Triadelphia to Valley Grove, Ohio 
County, West Virginia. 

W78-05763 4A 


Development of a Version of Stanford Model 
and its Evaluation for Streamflow Synthesis 
from Small Watersheds in West Virginia, 

W78-05808 2E 


Adequacy of Hydrologic Data for Application 


in West Virginia, 
W78-05931 7C 


SU-51 








WEST VIRGINIA 


Estimates of Low Flows Using Watershed and 
Climatic Parameters, 


W78-05944 2E 
WETLANDS 

Inland Wetland Definitions, 

W78-06083 2H 


A Guide to Understanding and Administrating 
the Massachusetts Wetlands Protection Act. 
W78-06084 6E 


Alternative Management Strategics for Vir- 
ginia’s Coastal Wetlands: A Program of Study, 
W78-06086 6G 


Wetland Mapping in New Jersey and New 
York, 
W78-06092 7C 


Coastal Wetlands: The Present and Future Role 
of Remote Sensing, 
W78-06188 7B 


WHITE AMUR 
The White Amur as a Biological Control for 
Aquatic Weeds in Indiana, 
W78-05936 4A 


WHITE LAKE (MI) 
Nutricnt Release from Anarobic Sediments, 
W78-06007 5C 


WHITEFISH 
Assessment of Whitcfish and Related Specics 
in Lakes Michigan and Superior, 
W78-05971 2H 


WILDLIFE HABITATS 
Utilization of Satellite Data for Inventorying 
Prairic Ponds and Lakes, 
W78-05979 2H 


WIND VELOCITY 
A Two Dimensional Lake Circulation Model 
Using the Methods of Finite Elements, 
W78-06200 2H 


WINDS 
Drift Response of Monomolccular Slicks to 
Wave and Wind Action, 
W78-05773 2L 


WINTER 
Winter Flood in Leningrad on December 20, 
1973, 
W78-05800 2E 


WINTER ANOXIA 
Phototactic and Thermotactic Responses 
Facilitating Survival of Clocon Dipterum 
(Ephemeroptera) Larvae Under Winter Anoxia, 
W78-06162 5C 


WISCONSIN 
Effects of Hydraulic Dredging on the Ecology 
of Native Trout Populations in Wisconsin 
Spring Ponds, 
W78-05739 5C 


Remote Sensing of Land Use and Water Quali- 
ty Relationships-Wisconsin Shore, Lake 
Michigan, 

W78-05749 SA 


Effects of Stream Channelization cn Fish 
Populations in the Buena Vista Marsh, Portage 
County, Wisconsin, 

W78-06090 5C 


Water Resources Research Program. 
Nearshore Currents at Point Beach, Wisconsin 
(1974-1975), 

W78-06123 2H 


SU-52 


SUBJECT INDEX 


WYOMING 
Determination of Physical and Hydraulic 
Preferences of Brown and Brook Trout in the 
Selection of Spawning Locations, 
W78-05802 8I 


Water Quality Factors, North Platte River, 
Wyoming-Nebraska. 
W78-06049 5G 


YEASTS 
Recovery of Yeast from Confectionery Ef- 
flucnt, 
W78-06070 5D 


Yeast Production on Spent Sulphite Liquor, 
W78-06078 5D 


Pollution Indicators and Other Microorganisms 
in River Sediment, 
W78-06096 SA 


Feeding Rate of Mytilus Edulis L. (Bivalvia) 
from Different Parts of Danish Waters in Water 
of Different Turbidity, 

W78-06170 2L 


YERSINIA ENTERCOLITICA 
Bacterial Water Quality in Wilderness Arcas, 
W78-06038 SB 


YUGOSLAVIA (LJUBLIJANA) 
Lead Contamination in Drinking Water in 
Ljublijana, (In Slovenian), 
W78-05981 SA 


ZETA POTENTIAL 
Purification and Clarification of Sewage--Using 
a Finely Divided Coagulation-Adsorption 
Matcrial Having a Thin Hydroxylated Surface. 


W78-05832 5D 

Chemical Interaction in Partical Separation, 

W78-05865 5D 
ZINC 


Effects of Anaerobically Digested Municipal 
Scwage Sludge Application on Chemical Pro- 
perties of Selected Soils with Emphasis on Dis- 
tribution of Zinc and Cadmium Forms, 

W78-06173 5B 


ZOOPLANKTON 
Productivity of Zooplankton in Duvankul’ Lake 
in the Southern Urals, (In Russian), 
W78-05854 SC 


Effects of Submerged Macrophytes on 
Heleoplanktonic Cladocera, 
W78-05980 SC 


The Acute and Chronic Effects of Cadmium on 
the Estuarine Mysid Mysidopsis Bahia, 
W78-06152 5C 














os 





ACHER, A. J. 
Behavior of Anionic Surfactants in a Soil- 
Sewage Effluent System, 
W78-05900 5B 


AHL, T. 
Discharge of Nitrogen, Phosphorus and Or- 
ganic Matter into the Gulf ofBothnia, 
W78-05905 5B 


AHRENS, W. 

Optimization Methods for Planning Waste 
Water Management Systems, 

W78-05723 5G 


ALEXANDER, G. V. 
Metals in Mussels from Harbors and Outfall 
Arcas, 
W78-05922 5B 


ALHERITIERE, D. 
International Co-operation and Inland Waters: 
The Influence of Fedcralism, 


W78-05746 6E 
ALLENDER, J. H. 

Review and Appraisal of Numerical Circulation 

Modcls for Lake Michigan, 

W78-06122 2H 


ALLEY, W. P. 
Seasonal Abundance and Spatial Distribution 
of Lake Michigan Macrobenthos, 1964-67, 
W78-06046 5C 


ALPERT, M. 
The Effect of Temperature on the Distribution 
and Biomass of Mytilus Edulis in the Alamitos 
Bay Area, 


W78-06166 SC 
AMBLE, V. N. 

Rationalisation of Irrigation Rates in a 

Developing Country, 

W78-05731 3F 


AMIEL, A. J. 
Nearshore Sediment Pollution in Israel by 


Trace Metals Derived from Sewage Effluent, 
W78-05887 


ANDERSON, D. W. 
Potential Toxicity of Taconite Tailings to 
Aquatic Life in Lake Superior, 
W78-05954 5C 


ANDERSON, H. W. 
Forests and Water: Effects of Forest Manage- 
ment on Floods, Sedimentation, and Water 
Supply, 
W78-06089 4C 


ANDREWS, G. F. 
New Approach to Bacterial Kinetics in Waste- 
water, 
W78-05894 sC 


ANDROS, J. D. 
Survival of Steelhead Trout (Salmo Gairdneri) 
Eggs, Embryos, and Fry in Air-Supersaturated 
Water, 
W78-06153 5C 


ANTON, W. F. 
Environmental Protection Guidelines for Con- 
structing Projects, 
W78-05742 6G 


ARMALY, B. F. 
Diurnal Temperature Distribution in Small 
Water Reservoirs (Phase II), 
W78-05818 2H 


AUTHOR INDEX 


ARMSTRONG, C. A. 


Ground-Water Resources of Emmons County, 
North Dakota, 
W78-06179 4B 


ARMSTRONG, D. E. 
A Modified Perchlorination Procedure for the 


Determination of Polychlorinated Biphenyls, 
W78-05939 5A 


ARON, G. 
Infiltration Formula Based on SCS Curve 
Number, 
W78-05819 2G 


ARULANANDAN, K. 
Engincering and Pedological Properties of Soils 
as they Affect Soil Erodibility, 
W78-06036 2G 


ARYAMOVA, ZH. M. 
Effect of Artifical Aeration on Processes of 
Self-Purification in Clarifiers of a Sugar 
Refinery, (In Russian), 
W78-05812 5D 


ASCHAUER, M. N. 
Evaluation of New Reverse Osmosis Mem- 
branes for the Separation of Toxic Compounds 
from Wastewater, 
W78-05950 5D 


ATLURU, M. D. 
Biological Treatment of Spent Vegetable Tan- 
nins with Fungal Dominant System, 
W78-05807 5D 


AUBERT, J. 
Study of the Contamination of Marine Cul- 
tures, (In French), 
W78-05897 5B 


AUER, A. H. JR. 
Final Report to the National Science Founda- 


tion Research Applied Directorate Weather 
Modification Association, 
W78-06130 3B 


AULENBACH, D. B. 
Purification of Secondary Effluent in a Natural 
Sand Filter, 
W78-05902 5D 


AYERS, M. A. 
Water-Quality Assessment of the Middle Fork 
Anderson River Watershed, Crawford and 
Perry Counties, Indiana, 
W78-06190 5A 


AYRES, P. A. 
The Use of Faecal Bacteria as a Tracer for 
Sewage Sludge Disposal in the Sea, 
W78-05876 5B 


BACCINI, P. 
The Cycle of Heavy Metals in Lakes, (In Ger- 
man), 
W78-05962 5B 


BAHNER, L. H. 
The Acute and Chronic Effects of Cadmium on 
the Estuarine Mysid Mysidopsis Bahia, 
W78-06152 5C 


BAIN, R. C. JR. 
Summary of Draft 201 Facility Plan for Up- 
grading Metro Puget Sound Plants, 
W78-06149 5G 


BAKER, E. L. JR 
Chlordane Contamination of a Municipal Water 
System, 
W78-05963 $C 


BAKER, F. G. 
Factors Influencing the Crust Test for In Situ 
Measurement of Hydraulic Conductivity, 
W78-06109 2G 


A Model for Planning and Location of On-Site 
Waste Disposal Systems, 
W78-05713 SE 


BAKER, R. K. 
A Pump Test in the Dakota Sandstone at Wall, 
South Dakota, 
W78-05946 4B 


BAKHAREVA, L. V. 
Remote Determination of the Concentration of 
Suspended Particles in the Water of Reservoirs 
on the Basis of Measurements of Spectral Lu- 
minance Coefficients, 
W78-05790 2H 


BALANDIN, O. A. 
Effects of Temperature Factors in the Accumu- 
lation of Radioactive Nuclides in Fish, (In Rus- 
sian), 
W78-05891 » 


BALL, J. T. 
Programmer’s and User's Manual for the 
Tributary Water Quality Model (Final Report 
on Phase 2), 
W78-05717 SB 


BARBER, N. R. 
Sodium Bicarbonate Helps Metal Plant Meet 
Federal Standards, 
W78-06073 5D 


BARBER, S. A. 
Nitrogen Uptake Characteristics of Corn Roots 
at Low N Concentration ‘as Influenced by Plant 
Age, 
W78-06097 21 


BARILE, D. D. 
Hydrologic and Environmental Effects of a 
Long-Term Drainage on a Coastal Area, (Case 
Study: Melbourne Tillman Drainage District, 
Palm Bay, Florida), 
W78-06057 2L 


BARNES, J.C. 
Study of Near-Infrared Snow Reflectance 
Using Skylab $192 Multispectral Scanner Data, 
W78-06120 2C 


BART, J. 
Review of the Flint Creek Small Watershed 
Project, Draft Environmental Impact Statement 
for the Ontario County Environmental Manage- 
ment Council, 
W78-05814 6G 


BATIE, S. S. 
Alternative Management Strategies for Vir- 
ginia’s Coastal Wetlands: A Program of Study, 
W78-06086 6G 


BAUER, D. P. 
Determination of Biochemical-Oxygen-Demand 
Parameters, 
W78-06174 SA 


BAYER, M. B. 
A Water Quality Optimization Model for Non- 
serial River Systems, 
W78-05725 5B 


PA-1 











BAYLY, I. L. 


BAYLY, L. L. 
Seasonal Nutrient and Sodium Accumulation in 
the Macrophytc Pontcderia Cordata, 


W78-06085 2I 
BECKER, L. 

Optimal State Analysis of Reservoirs, 

W78-05817 4A 
BEHNIA, M. 


Interferometric Observations of the Tempera- 
ture Structure in Water Cooled or Heated from 
Above, 

W78-05942 2D 


BEHRENS, A. M. 
Technological Forecasting Applied to Water 
Resource Planning, 
W78-05813 6A 


BELISLE, A. A. 
Organochlorine Residucs in Potential Food 
Items of Marine Bald Eagles (Haliaectus Leu- 
cocephalus), 1966 and 1974, 


W78-06164 SA 
BELKIN, J. N. 

Mosquitoes of Middle America, 

W78-05743 4A 
BELLA, D. A. 


Environment, Technology, and Future Genera- 
tions, 


W78-05941 6B 
BELLAVERE, C. 
Physical and Chemical Limnology and 


Chlorophyll-a Contents in the Phytoplankton of 
a Mountain Lake Lake Santo Parmense, Italy, 
(In Italian), 

W78-05820 5C 


BENECH, V. 
Mortality of Fish and Environmental Condi- 
tions in Lake Chad During a Period of Drought, 
(In French), 
W78-06037 2H 


BERNER, L. 
The Problem of Pollution in the Montpellier Re- 
gion, (In French), 
W78-05906 5B 


BESPALOVA, YE. A. 
Some Results of Measurements of the Radio 
Emission of Soils Using a Highly Sensitive Air- 
craft Radiometer with a 3-cm Wave Range, 


W78-05792 2G 
BEST, G. A. 

A Faecal Sterol Survey in the Clyde Estuary, 

W78-05879 5B 
BHATTACHARYA, R. N. 


Fundamental Stochastic Models of the Trans- 
port of Water and Solutes Through Saturated 
and Unsaturated Porous Media, 

W78-06064 2G 


BHUMIRATANA, A. 
Environmental Influences on the Accumulation 
of Lead, Cadmium, Mercury, Antimony, Ar- 
senic, Selenium, Bromine and Tin in Unicellu- 
lar Algac Cultivated in Thailand and in Ger- 
many, 
W78-05998 5C 


BIEGANOUSKY, W. A. 
Liquefaction Potential of Dams and Founda- 
tions, Report |. Laboratory Standard Penctra- 
tion Tests on Reid Bedford Model and Ottawa 
Sands, 
W78-06124 8D 


PA-2 





AUTHOR INDEX 


BIERSDORF, G. T. 
Effects of Incubation and Liming on Yield and 
Heavy Metal Uptake by Rye from Sewage- 
Sludged Soil, 
W78-05863 SE 


BISZ-KONARZEWSKA, A. 
Studies on the Purification of Wastes from the 
Nitrogen Fertilizer Industry by Intensive Algal 
Cultures. IV. Growth of Chlorella Vulgaris in 
Wastes with High Nitrogen Content in Continu- 
ous and Intermittent Light, 
W78-05997 5D 


BJORKLUND, L. J. 
Selected Hydrologic Data, Parowan Valley and 
Cedar City Valley Drainage Basins, Iron Coun- 
ty, Utah, 
W78-06180 7C 


BLACKARD, J. 
Engincering and Pedological Properties of Soils 
as they Affect Soil Erodibility, 
W78-06036 2G 


BLAIR, W. 
Approaches to the Study of Microbial Trans- 
formations of Metals, 
W78-05978 5B 


BLASZACVK, M. 
Studies on the Purification of Wastes from the 
Nitrogen Fertilizer Industry by Intensive Algal 
Cultures. IV. Growth of Chlorella Vulgaris in 
Wastes with High Nitrogen Content in Continu- 
ous and Intermittent Light, 
W78-05997 5D 


BLEDSOE, L. J. 
Alaska Shellfish Regulations: Present Impacts 
on Fishery Participants, 
W78-05955 6E 


BLOCK, S. S. 
Infectious Hospital Wastes: Their Treatment 


and Sanitary Disposal, 
W78-05949 sD 


BOETTCHER, A. J. 
Use of Thermal-Infrared Imagery in Ground- 
Water Investigations in Montana, 


W78-06187 7B 
BOGARDI, I. 

A Stochastic Model of Levee Failure, 

W78-05724 8D 


BOLLINGER, E. 
Handling and Disposal of Sludges from Com- 
bined Sewer Overflow Treatment, Phase I - 
Characterization, 
W78-05987 SE 


BOOKE, H. E. 
Sodium Bicarbonate, An Inexpensive Fish 
Anesthetic for Field Use, 
W78-06143 > 


BORMANN, F. H. 
Hydrogen Input to the Hubbard Brook Experi- 
mental Forest, New Hampshire, During Last 
Decade, 
W78-06026 SA 


BOSTER, M. A. 
Supplemental Colorado River Water for a 
Developed Groundwater Agriculture: A 
Problem of Quantities, Qualities and Conjunc- 
tive Use, 
W78-05705 4B 


BOWLEY, C. J. 
Study of Near-Infrared Snow Reflectance 


Using Skylab $192 Multispectral Scanner Data, 
W78-06120 2c 


BOYD, C. E. 
Effluents from Catfish Ponds During Fish Har. 
vest, 
W78-05783 SA 


BOYER, D. G. 
Estimates of Low Flows Using Watershed and 
Climatic Parameters, 
W78-05944 2E 


BOYNTON, W. R. 
Integrating Scientific Data into Environmental 


Planning and Impact Analysis, General 
Methodology and a Case Study, 
W78-06058 6G 


BRADBURY, K. R. 
Sedimentation and Soil Alteration, Monroe 


Reservoir, Indiana, 
W78-05815 yA | 


BRANDES, M. 
Effective Phosphorus Removal by Adding 
Alum to Septic Tank, 
W78-05849 sD 


BREITTMAYER, V. 
Study of the Contamination of Marine Cul- 
tures, (In French), 
W78-05897 5B 


BRENNER, R. C. 


Long-Term Performance of a Coupled Trick- 


ling Filter-Activated Sludge Plant, 
W78-05856 5D 


BRIGHAM, A. P. 
A Public Education Campaign to Conserve 
Water, 
W78-05752 3D 


BRINCKMAN, F. E. 
Approaches to the Study of Microbial Trans- 
formations of Metals, 
W78-05978 5B 


BRISTOW, J. M. 


Distribution, Seasonality, and Biomass of 
Aquatic Macrophytes in Lake Opinicon 
(Eastern Ontario), 

W78-06088 2H 


BRODSKY, M. H. 
Salmonella and _ Bacterial Indicators in 
Ozonated and Chlorine Dioxide-Disinfected Ef- 
fluent, 
W78-05890 SA 


BROOME, S. W. 
Propagation and Use of Spartina Alterniflora 
for Shoreline Erosion Abatement, 
W78-05751 4A 


BROSSET, C. 
A Method of Measuring Airborne Acidity: Its 
Application for the Determining of Acid Con- 
tent on Long-Distance Transported Particles 
and in Drainage Water from Spruces, 
W78-06003 SA 


BROWER, D. L. 
Effects of Incubation and Liming on Yield and 
Heavy Mctal Uptake by Rye from Sewage- 
Sludged Soil, Hi 
W78-05863 SE 








wee 














ctance 
Data, 
2c 


h Har. 


SA 


ed and 


2E 


mental 
eneral 


fonroe 


adding 


sD 


e Cul- 


5B 


Trick- 


5D 


nserve 


3D 


Trans- 


5B 


iss of 
sinicon 

2H 
rs in 
ted Ef- 


SA 


niflora 
4A 
ity: Its 
d Con- 
articles 
SA 


eld and 
cwage- 


SE 











ee 
~ 








$$ 





BROWN, R. L. 
Acoustic Emission and Mechanical Properties 
of Snow Related to Avalanche Release, 
W78-06129 2C 


BROWN, W. W. 
Wetland Mapping in New Jersey and New 
York, 
W78-06092 mC 


BRUCH, J.C. JR. 
Seepage from a Trapezoidal and a Rectangular 
Channel Using Variational Inequalities, 
W78-06098 4B 


BRYAN, G. W. 
Heavy Metals in the Burrowing Bivalve Scro- 
bicularia Plana from the Tamar Estuary in 
Relation to Environmental Levels, 
W78-06169 SC 


BRYCHEVA, M.N. 
The Problem of Determination of Cyanides in 


Water in the Presence of Nitriles, (In Russian), 
W78-06013 SA 


BRYNILDSON, O. M. 
Effects of Hydraulic Dredging on the Ecology 
of Native Trout Populations in Wisconsin 
Spring Ponds, 
W78-05739 5C 


BUBLITZ, W. J. 
The Fluorometric Behavior of Pulping Waste 
Liquors, A Valuable Tool for Lignin and Pulp- 
ing Research, 
W78-06077 SA 


BUCHANAN, J. B. 
Sources of Variability in the Benthic Macrofau- 
na off the South Northumberland Coast, 1971- 
1976, 
W78-06167 2L 


BUCHANAN, R. J. JR. 
The Treatability of Leachates from Sanitary 
Landfills, 
W78-06148 5D 


BUCK, J. D. 
Pollution Indicators and Other Microorganisms 
in River Sediment, 
W78-06096 SA 


BUCKLEY, A. D. 
Planning for Cleaning Up an Estuary--Part II: 
Physical Planning for the Mersey, 
W78-06062 5G 


BUCKLEY, J. A. 
Acute Toxicity of Un-Ionized Ammonia to Fin- 
gerling Coho Salmon, 
W78-05952 5C 


BUIKEMA, A. L. 
Effects of Temperature on Aquatic Organism 
Sensitivity to Selected Chemicals, 
W78-06063 5C 


BUISHAND, T. A. 
Some Remarks on the Use of Daily Rainfall 
Models, 
W78-06101 2B 


BUL’ON, V. V. 
Primary Plankton Production in Lake Baikal, 
(In Russian), 
W78-05709 5C 


BUNNELL, J. L. 
Environmental Protection Guidelines for Con- 
Structing Projects, 
W78-05742 6G 


AUTHOR INDEX 


BUR’YAN, P. M. 
Ten Years of Water Fluorination in Ivano- 


Frankovsk, (In Russian), 
W78-06024 5F 


BURGERMEISTER, I. 
Lead Contamination in Drinking Water in 
Ljublijana, (In Slovenian), 
W78-05981 SA 


BURKHAM, D. E. 
A Technique for Determining Depths for T- 


Year Discharges in Rigid-Boundary Channels, 
W78-06189 4A 


BURKHARD, L. P. 
A Modified Perchlorination Procedure for the 
Determination of Polychlorinated Biphenyls, 
W78-05939 SA 


BURNHAM, W. L. 
Simulation of Wastewater Injection into a 


Coastal Aquifer System Near Kahului, Maui, 
Hawaii, 
W78-06186 5B 


BUTLER, T. J. 
Productivity and Nutricnt Export Studies in a 


Cypress Swamp and Lake System in Louisiana, 
W78-06054 SC 


BUTTON, E. F. 
Effects of Deicing Salts and Lead Upon Trees, 


Shrubs and Soils in Connecticut, 
W78-05787 5B 


CAIRNS, J. JR. 
The ABC's of Diatom Identification Using 
Laser Holography, 
W78-06035 SA 


Effects of Temperature on Aquatic Organism 
Sensitivity to Selected Chemicals, 


W78-06063 5C 
CAMURRI, L. 
Physical and Chemical Limnology and 


Chlorophyll-a Contents in the Phytoplankton of 
a Mountain Lake Lake Santo Parmense, Italy, 
(In Italian), 

W78-05820 Se 


CANALE, R. P. 
Nutrient Release from Anarobic Sediments, 
W78-06007 x¢ 


CANNON, W. P. 
Wastewater Plant has an Eye on the Future, 


W78-05843 5D 
CARDOSO, J. 

A Faccal Sterol Survey in the Clyde Estuary, 

W78-05879 SB 


CARLINE, R. F. 
Effects of Hydraulic Dredging on the Ecology 
of Native Trout Populations in Wisconsin 
Spring Ponds, 
W78-05739 5C 


CARLSSON, L. 
Effect on Groundwater of Infiltration and 
Waste Water Treatment Near Ann, Jamtland 
County, (In Swedish), 
W78-06028 5B 


CARR, J.C. 
Gencrating Rainfall Excess Based on Readily 


Determinable Soil and Landuse Characteristics, 
W78-05945 2A 





CISBANI, B. 


CARTER, V. 
Coastal Wetlands: The Present and Future Role 


of Remote Sensing, 
W78-06188 7B 


CATELLANI, M. 
Physical and Chemical Limnology and 
Chlorophyll-a Contents in the Phytoplankton of 
a Mountain Lake Lake Santo Parmense, Italy, 
(In Italian), At 
W78-05820 SC 


CHABOT, B. F. 
The Use of Water and Mincrals by Evergreen 
and Decidious Shrubs in Okefenokee Swamp, 
W78-06087 21 


CHANG, M. 
Adequacy of Hydrologic Data for Application 
in West Virginia, 
W78-05931 7C 


Estimates of Low Flows Using Watershed and 
Climatic Parameters, 


W78-05944 2E 
CHAO, J. L. 

Design of an Outfall, 

W78-05828 8B 
CHARYEYV, O. G. 


The Permissible Concentration of Lead in 
Water, (In Russian), 
W78-05989 5G 


CHAUDHRY, A. M. 
Development of a Version of Stanford Model 
and its Evaluation for Streamflow Synthesis 
from Small Watersheds in West Virginia, 
W78-05808 2E 


CHEKALOVA, S.N. 
The Biogenic Carbon Balance in a Ground 
Water Infiltration Enrichment System, (In Rus- 
sian), 
W78-06030 5B 


CHEN, K. Y. 
Migration of Trace Metals in Interfaces of Sea- 
water and Polluted Surficial Sediments, 
W78-06022 5B 


CHIAN, E. S. K. 
Evaluation of New Reverse Osmosis Mem- 
branes for the Separation of Toxic Compounds 
from Wastewater, 
W78-05950 5D 


CHIOLLE, A. 
Membrane Processes Used for the Treatment 
of Industrial Effluents, 
W78-06082 5D 


CHIU, Y. 
Converting Wastes to Energy--A Conceptual 
Approach, 
W78-05896 5D 


CHOPRA, M. M. L. 
Rationalisation of 
Developing Country, 
W78-05731 3F 


Irrigation Rates in a 


CIEBIN, B. W. 
Salmonella and _ Bacterial Indicators in 
Ozonated and Chlorine Dioxide-Disinfected Ef- 
fluent, 
W78-05890 SA 


CISBANI, B. 
The Bacterial Pollution of the Coastal Waters 
of the Province of Rome, (In Italian), 
W78-05948 5C 











CLAR, M. L. 


CLAR, M. L. 
Erosion and Sediment Control. Surface Mining 
in the Eastern U.S. Volume I. Planning. 
Volume II. Design, 
W78-06127 5G 


CLARK, G, M. 
Resources Allocation to Optimize Mining Pollu- 
tion Control, i 
W78-06138 5G 


CLARK, M. 
Handling and Disposal of Sludges from Com- 
bined Sewer Overflow Treatment, Phase I - 
Characterization, 
W78-05987 SE 


CLARK, R. M. 
The Cost of Removing Chloroform and Other 
Trihalomcthancs from Drinking Water Sup- 
plics, 
W78-05988 SF 


CLAYTON, R. K. 
Photosynthesis and Solar Energy Conversion, 
W78-05969 8C 


CLEM, R. G. 
Ozone Oxidation of Organic Sequestcring 
Agents in Water Prior to the Determination of 
Trace Metals by Anodic Stripping Voltam- 
metry, 
W78-05871 5A 


CLEMENT, R. 
Study of the Contamination of Marine Cul- 
tures, (In French), 
W78-05897 5B 


CLINE, D. R. 
Watcr Resources of No Name Vallcy, Colville 
Indian Reservation, Washington, 
W78-06194 4B 


CLINGENPEEL, W. H. 
This Plant Marries Two Wastes, 
W78-05845 5D 


COLE, C. A. 
The Impact of Water Saving Water Closets on 
Building Drains and Sewers, 
W78-05904 3D 


COLESANTE, R. T. 
Rotenone Tolerances of Stream-Bottom In- 
sects, 
W78-06156 5C 


COLLINSON, B. 
Recent Advances in Sewage Effluent Denitrifi- 
cation: Part II, 
W78-06061 5D 


COLWELL, R. R. 
Role of Autochthonous Bacteria in the 
Removal of Spilled Oil from Sediment, 
W78-06012 5G 


CONNER, B. J. 
Transport of Atrazine and Simazine in Runoff 
from Conventional and No-Tillage Corn, 
W78-05782 5B 


CONNER, W. H. 
Productivity and Nutricnt Export Studies in a 
Cypress Swamp and Lake System in Louisiana, 
W78-06054 $C 


CONSTABLE, T. W. 
Parameter Estimation for the First-Order BOD 
Equation Using Nonlinear Techniques, 
W78-05873 5D 


PA-4 





AUTHOR INDEX 


CONTRACTOR, D. N. 
Generating Rainfall Excess Based on Readily 
Determinable Soil and Landuse Characteristics, 


W78-05945 2A 
COOK, F. L. 

Dyebath Reuse in Batch Dyeing, 

W78-06081 5D 


COOPER, H. H. JR. 
Simulation of Wastewater Injection into a 
Coastal Aquifer System Near Kahului, Maui, 
Hawaii, 
W78-06186 5B 


COOPER, P. F. 
Recent Advances in Sewage Effluent Denitrifi- 
cation: Part II, 
W78-06061 5D 


CRAIG, E. W. 
Optimization of Design and Operations of Ac- 
tivated Sludge Wastewater Treatment Systems, 
W78-06094 5D 


CRAWFORD, J. L. 
The Cost of Removing Chloroform and Other 
Trihalomethanes from Drinking Water Sup- 
plies, 
W78-05988 5F 


CROWDER, A. A. 


Distribution, Seasonality, and Biomass of 


Aquatic Macrophytes in Lake Opinicon 

(Eastern Ontario), 

W78-06088 2H 
CSANADY, G. T. 

The Arrested Topographic Wave, 

W78-06117 2H 


CUNNANE, C. 
A Criterion of Efficiency for Rainfall-Runoff 
Models, 
W78-05770 2A 


CVANCARA, A. M. 
Diversity and Distribution of Mussels 
(Bivalvia: Unionacea) in a Eutrophic Reservoir, 
Lake Ashtabula, North Dakota, 
W78-05959 xc 


DAIGGER, G. T. 
Factors Affecting Effluent Quality from Fill- 
and-Draw Activated Sludge Reactors, 
W78-05875 5D 


DALELA, R. C. 
Studies on the Characteristics and Disposal 


Problems of Industrial Effluents with 
Reference to ISI Standards: (Part II), 
W78-06132 5G 


DAVIS, C. O. 
Nutrient Enrichment and Eutrophication of 
Lake Michigan, 
W78-05970 5C 


DAVIS, D. A. 
Record of Ground-Water Exploration and 
Development, 1975-76, Moen, Truk, Eastern 
Caroline Islands, 
W78-06193 4B 


DAVIS, E. R. 
Determination of Chlorine Dioxide in Sewage 
Effluents, 
W78-05884 SA 


DAWSON, J. P. 
A Faecal Sterol Survey in the Clyde Estuary, 
W78-05879 5B 


DAY, J. W. 
Productivity and Nutrient Export Studies in a 


Cypress Swamp and Lake System in Louisiana, 
W78-06054 5C 


DE RHAM, C. 
Design of Large Urban Sewer Systems with a 
Water-Flow Simulation Program, 
W78-05722 sD 


DELUCIA, R. 
A Water Quality Planning Model with Multiple 
Time, Pollutant, and Source Capabilities, 


W78-05702 SB 
DEMAS, C. R. 

Hydrology and Water Quality of the 

Atchafalaya River Basin, 

W78-06184 4A 


DERMOTT, R. M. 
Production of Chironomus, Procladius, and 
Chaoborus at Different Levels of Phytoplank- 
ton Biomass in Lake Memphremagog, Quebec- 
Vermont, 


W78-05968 5C 
DEVAL, G. 

About the Eutrophication Process of Lakes, (In 

Hungarian), 

W78-06005 SC 
DEYOE, C. W. 


Effects of Dietary Addition of Vitamins C and 
D3 on Growth and Calcium and Phosphorus 
Content of Pond-Cultured Channel Catfish, 

W78-05964 5c 


DICKERSON, W. H. 
Adequacy of Hydrologic Data for Application 
in West Virginia, 
W78-05931 7C 


DICKSON, K. L. 
The ABC's of Diatom Identification Using 
Laser Holography, 
W78-06035 5A 


DORR, J. A. Il 
Identification of Larval Fishes Taken from the 
Inshore Waters of Southeastern Lake Michigan 
Near the Donald C. Cook Nuclear Plant, 1973- 
1975, 
W78-05758 2H 


DOUDOROFF, P. 
Potential Toxicity of Taconite Tailings to 
Aquatic Life in Lake Superior, 
W78-05954 5C 


DOVE, L. A. 
From Wastewater to Resource in St. Peter- 
sburg, Florida, 
W78-05851 5D 


DOW, R. L. 
Effects of Climatic Cycles on the Relative 
Abundance and Availability of Commercial 
Marine and Estuarine Species, 
W78-05957 2L 


DOWD, J. F. 
Planning Methodology for Analysis and 
Management on Lake Eutrophication, 
W78-057.15 5C 


DUCKSTEIN, L. 
A Stochastic Model of Levee Failure, 
W78-05724 “8D 





DUDA, 
Biolo 


Rese! 
W78- 


DUDAF 
The | 
Circu 
Ww78- 


DUFFY 
Aque 
Yield 
W78- 


DUMLI 
Dete 
Aqui 
W78- 


DUNST 
Seas: 
Ash, 
Geog 
Mars 
W78- 


DUPRI 
A Bl 
tive 
Requ 
W738. 


DUVEI 
Jame 
the | 
Ligh 
York 
tific 
Publ. 
Exit: 
W78. 


Revi 
Proje 
for t 
ment 
Ww78 


DYSAI 
Wate 
Flori 
w78 


DZHAI 
Sedi 
Hyp 
Russ 
w78. 


EADIE 
An | 
Forn 
Eval 
Ww78 


EATO! 
Fina 
tion 


w78 


EATO! 
Metz 
Seve 
Ww78. 


EATO! 
Hydi 
ment 
Dec 
W78. 


2s ina 
jisiana, 
5C 


with a 


5D 


{ultiple 


5B 


f the 


4A 


is, and 
oplank- 
Juebec- 


5c 


kes, (In 


SC 


s C and 
sphorus 
ish, 

SC 


lication 


7C 


1 Using 


SA 


rom the 
Aichigan 
it, 1973- 


2H 


lings to 


5C 


1. Peter- 


5D 


Relative 
nmercial 


2L 


sis and 


5C 








DUDA, V. I. 
Biological Activity of Soddy-Podzolic Soils Un- 
flooded and Flooded by the Water of Mozhaisk 
Reservoir, (In Russian), 
W78-05827 2G 


DUDARENKO, T. A. 
The Development of Heterotrophic Bacteria in 
Circulating Water Systems, (In Russian), 


W78-05893 5C 
DUFFY, P. D. 

Aqueous- and Sediment-Phase Phosphorus 

Yields from Five Southern Pine Watersheds, 

W78-05781 5B 
DUMLU, O. 


Determination of Uniform and Granular 
Aquifer Characteristics by Linear Methods, 
W78-05775 2F 


DUNSTAN, W. M. 
Seasonal Measurements of Carbon, Nitrogen, 
Ash, Iron, Carbohydrates, and Pigments from 
Geographically Different Spartine Alterniflora 
Marshes in the Southeast, 
W78-06093 2I 


DUPREE, C. R. 
A Bleach System for Color Positive and Nega- 


tive Film that Reduces Waste Treatment 
Requirements, 
W78-06066 5D 


DUVERNOY, E. 

Jamesport Transmission Exits; A Review for 
the Town of Riverhead of the Long Island 
Lighting Company Application to the New 
York Public Service Commission for a Cer- 
tificate of Environmental Compatibility and 
Public Need for the Jamesport Transmission 
Exits, 

W78-05816 6G 


Review of the Flint Creek Small Watershed 
Project, Draft Environmental Impact Statement 
for the Ontario County Environmental Manage- 
ment Council, 

W78-05814 6G 


DYSART, J. E. 
Water Resources 
Florida, 
W78-06183 6D 


Inventory of Northwest 


DZHAPAROV, D. 
Sedimentation on the Membrane Surface of a 
Hyperfiltration Water-Distilling Apparatus, (In 
Russian), 
W78-06091 3A 


EADIE, B. J. 
An Ecological Model for Lake Ontario Model 


Formulation, Calibration, and Preliminary 
Evaluation, 
W78-06119 2H 
EATON, F. D. 


Final Report to the National Science Founda- 
tion Research Applied Directorate Weather 
Modification Association, 

W78-06130 3B 


EATON, J. G. 
Metal Toxicity to Embryos and Larvae of 
Seven Freshwater Fish Species - I. Cadmium, 
W78-06151 5C 


EATON, J. S. 
Hydrogen Input to the Hubbard Brook Experi- 
mental Forest, New Hampshire, During Last 
Decade, 
W78-06026 SA 


AUTHOR INDEX 


EDGERTON, E. S. 
Hydrogen Ion Speciation in the Acid Precipita- 


tion of the Northeastern United States, 
W78-06025 5A 


EDWARDS, J. H. 
Nitrogen Uptake Characteristics of Corn Roots 
at Low N Concentration as Influenced by Plant 
Age, 
W78-06097 21 


EDWARDS, W. M. 
Transport of Atrazine and Simazine in Runoff 
from Conventional and No-Tillage Corn, 


W78-05782 5B 
EGLINTON, G. 

A Faecal Sterol Survey in the Clyde Estuary, 

W78-05879 5B 
EIKENBERRY, S. E. 


A Watcr-Quality Assessment of the Busseron 
Creek Watershed, Sullivan, Vigo, Greene, and 
Clay Counties, Indiana, 

W78-06191 5B 


EKHINA, R. S. 
Separate Determination of Acrylic and 
Methacrylic Acids in Water Using Paper Chro- 
matography, (In Russian), 
W78-06029 5A 


EMANUELSEN, M. 
The Residue Up Take and Histology of Amer- 
ican Oysters (Crassostrea Virginica Gmelin) 
Exposed to Dieldrin, 
W78-06158 SC 


EMERY, L. 
Fish Inhabiting U.S. Waters of the Great 
Lakes, with Indications of their Relative 
Abundance and of their Importance as Com- 
mercial, Sport, or Forage Species, 
W78-05755 2H 


ENGSTROM-HEG, R. 
Rotenone Tolerances of Stream-Bottom In- 
sects, 
W78-06156 5C 


ENKER, P. B. 
Participation of Microorganisms in the Purifica- 
tion of Sewage from Cyanides, (In Russian), 
W78-05889 5D 


ERIKSSON, L. 
Benthos of an Acid Lake, 
W78-06154 se 


ERISTAVI, V. D. 
A Study of the Possible Use of Ion-Exchange 
Resins in Textile Wastewater Treatment, (In 
Russian), 
W78-05886 5D 


ETKIN, V. S. 
Emission Characteristics of Moist Stratified 
Structures in the VHF Range, 
W78-05791 2G 


EVERETT, H. W. II. 


Economic and Environmental Impacts of 
Forest Resource Development, 
W78-05803 6A 


FANG, H. H. P. 
Evaluation of New Reverse Osmosis Mem- 
branes for the Separation of Toxic Compounds 
from Wastewater, 
W78-05950 5D 


FREEDMAN, P. L. 


FARMER, D. M. 


Observations of Long Nonlinear Internal 
Waves in a Lake, 
W78-05771 2H 


FAVA, J. A. 5R. 
The Behavioral Responses of Blacknose Dace, 
Rhinichthys Atratulus (Hermann), to Domestic 


Sewage Efflucnts and Their Toxic »Cwn- 
stituents, 
W78-05804 


sRASC 


FELDMETH, C. R. 
The Effect of Temperature on the Distribution 
and Biomass of Mytilus Edulis in the Alamitos 
Bay Area, 
W78-06166 cS 


FERRARI, I. 
Physical and Chemical Limnology — and 
Chlorophyll-a Contents in the Phytoplankton of 
a Mountain Lake Lake Santo Parmensce, Italy, 
(In Italian), 
W78-05820 5C 


FETTER, C. W. JR ' 
Use of a Natural Marsh for Wastewatet Polish- 
ing, 
W78-05960 5D 


FICKE, J. F. 
Quality of Rivers of the United States, 1974 
Water Year--Based on the National Stream 
Quality Accounting Network (NASQAN), 
W78-06192 5A 


FIERING, M. B. 
The Role of Systems Analysis in Water Pro- 
gram Development, 
W78-05748 6A 


FISH, R. E. 
Report of the River Master of the Delaware 
River for the Period December 1, 1975 - 
November 30, 1976, 
W78-06181 4A 


FLATAU, G. 
Study of the Contamination of Marine Cul- 
tures, (In French), 
W78-05897 5B 


FLOCCIA, M. 
The Bacterial Pollution of the Coastal Waters 
of the Province of Rome, (In Italian), 
W78-05948 5C 


FLOYD, M. 
I. Dynamics of Mercury in Lake Sediments. II 
Studies on Organic Phosphorus in Soils Ir- 
rigated with Municipal Wastewaters, 
W78-06137 5C 


Phosphorus Dynamics in Soils Irrigated with 
Municipal Wastewater, 
W78-05937 sD 


FOLLAND, D. S. 
Chlordane Contamination of a Municipal Water 
System, 
W78-05963 5sC 


FORAGE, A. J. 
Recovery of Yeast from Confectionery Ef 
fluent, 
W78-06070 SD 


FREEDMAN, P. L. 
Nutrient Release from Anarobic Sediments, 
W78-06007 5C 


PA-5 














FREEMAN, P. G. 


FREEMAN, P. G. 
Diversity and Distribution of Musscls 
(Bivalvia: Unionacca) in a Eutrophic Reservoir, 
Lake Ashtabula, North Dakota, 
W78-05959 5C 


FREYER, H. D. 
Seasonal Trends of NH4(+) and NO3(-) 
Nitrogen Isotope Composition in Rain Col- 
lected at Julich, Germany, 
W78-06113 SA 


FRITZ, P. 
Computer Modelling of Groundwater 13C and 
14C Isotope Compositions, 
W78-05767 2F 


FROM, J. O. 
Sludge Dehydration by Means of Chamber 
Filter Press (Slamavvanning med kammerfilter- 
presser), 
W78-05868 5D 


FRYER, J. L. 
Relation of Water Temperature te Infections of 
Coho Salmon (Oncorhynchus Kisutch), Chin- 
ook Salmon (O. Tshawytscha), and Steclhcad 
Trout (Salmo Gairdneri) with Aeromonas Sal- 
monicida and A. Hydrophila, 
W78-06172 5C 


FRYKBERG, W. R. 
Muskegon, Michigan — Industrial-Municipal 
Wastewater Storage Lagoons: Biota and En- 
vironment, 
W78-05986 5D 


FUJIE, K. 
Mass Transfer in the Liquid Phase with Tubu- 
lar Waste-Water Treatment Contractor, 
W78-05892 5D 


GABOVICH, R. D. 
The Physiological-Hygicnic Importance of 
Fluorine Content in Drinking Water, (In Rus- 
sian), 
W78-05806 $C 


Ten Years of Water Fluorination in Ivano- 
Frankovsk, (In Russian), 
W78-06024 5F 


GABRYSCH, R. K. 
Land-Surface Subsidence in the Houston-Gal- 
veston Region, Texas, 
W78-06195 2F 


GALLOWAY, F. M. JR 
Criteria for the Use of Vertical Averaging in 
Great Lakes Dispersion Models, 
W78-05947 5B 


GALLOWAY, J.N. 
The Collection of Precipitation for Chemical 
Analysis, 
W78-06112 2K 


Hydrogen Ion Speciation in the Acid Precipita- 
tion of the Northeastern United States, 
W78-06025 SA 


GANGE, T. J. 
Trace Metal Distributions Among the Humic 
Acid, the Fulvic Acid, and Precipitable Frac- 
tions Extracted with NaOH from Sewage 
Sludges, 
W78-05888 SA 


GARRELL, M. H. 
Maintenance of a Trout Fishery by Acration in 
a Eutrophic Lake, 
W78-06171 5G 


PA-6 


AUTHOR INDEX 


GARRICK, M. 
A Criterion of Efficiency for Rainfall-Runoff 


Models, 

W78-05770 2A 
GARRISON, V. A. 

Eutrophication in Vermont, 

W78-05977 SC 


GASYUNAS, L. I. 
Peracarida from Lake Dusya (Baltic Sea Basin) 
(In Russian), 
W78-05737 SC 


GAVRISHOVA, N. A. 
The Development of Hetcrotrophic Bacteria in 


Circulating Water Systems, (In Russian), 
W78-05893 SC 


GERBA, C. P. 
Distribution of Viral and Bacterial Pathogens in 
a Coastal Canal Community, 
W78-05880 5B 


GHIRELLI, R. P. 
Bacterial Watcr Quality in Wilderness Arcas, 
W78-06038 5B 


GIANOTTI, G. 
Membranc Processes Used for the Treatment 
of Industrial Efflucnts, 
W78-06082 5D 


GIBBS, A. M, 


Maintenance of a Trout Fishery by Acration in | 


a Eutrophic Lake, 
W78-06171 5G 


GIBBS, K. C. 
Price Variable in Residential Water Demand 
Models, 
W78-05703 6D 


GILLOGLEY, E. 
Enginccring and Pedological Properties of Soils 
as they Affect Soil Erodibility, 
W78-06036 2G 


GILMAN, K. 
Dilution Gauging on the Recession Limb:. 1. 
Constant Rate Injection Method, 
W78-05774 8B 


GILMER, D. S. 
Utilization of Satellite Data for Inventorying 
Prairie Ponds and Lakes, 
W78-05979 2H 


GIORDANO, P. M. 
Effect of Land Disposal Applications of Mu- 
nicipal Wastes on Crop Yields and Heavy 
Metal Uptake, 
W78-05985 5B 


GLYSSON, G. D. 
Sedimentation in Santa Margarita Lake, San 
Luis Obispo County, California, 
W78-06182 PD | 


GOLE, C. V. 
Rationalisation of 
Developing Country. 
W78-05731 3F 


Irrigation Rates in a 


GOLUBTSOV, V. V. 
Computation of Evaporation from Talus and 
Rocks, 
W78-05795 2D 
Computation of Precipitation Interception by 


the Plant Cover, 
W78-05796 21 


Dependence of the Coriolis and Boussinesq 
Coefficients on the Slope of a Mountain 
Stream, 

W78-05797 2E 


GOODFELLOW, R. M. 
A Faecal Sterol Survey in the Clyde Estuary, 


W78-05879 5B 
GOODNIGHT, C. 
Muskegon, Michigan _Industrial-Municipal 


Wastewater Storage Lagoons: Biota and En- 
vironment, 
W78-05986 sD 


GOUGE, R. L. 
Planning for Cleaning Up an Estuary--Part II: 
Physical Planning for the Mersey, 
W78-06062 5G 


GOYAL, S. M. 
Distribution of Viral and Bacterial Pathogens in 
a Coastal Canal Community, 
W78-05880 5B 


GRADY, C. P. L. JR. 
Factors Affecting Effluent Quality from Fill- 
and-Draw Activated Sludge Reactors, 


W78-05875 SD 
GRAHAM, M. J. 

Chemical Systems Monroe Reservoir, Indiana, 

W78-05805 2H 
GRAMLICH, F. J. 


Organochlorine Residucs in Potential Food 
Items of Marine Bald Eagles (Haliaeetus Leu- 
cocephalus), 1966 and 1974, 


W78-06164 SA 
GRANT, F. A. 

Design of an Outfall, 

W78-05828 8B 
GREEN, A. J. 


The Effect of Military Transportation Activi- 
ties on the Environment, 
W78-06126 4C 


GREEN, M. K. 
Recent Advances in Sewage Effluent Denitrifi- 
cation: Part II, 
W78-06061 5D 


GREENHALGH, L. 

The Fate of Fenitrothiou 
Ecosystem, 

W78-06161 5C 


in an Aquatic 


GRENON, M. 
The WELMM Approach to Energy Strategies 
and Options, 
W78-05704 6A 


GRIES, J. P. 
A Pump Test in the Dakota Sandstone at Wall, 
South Dakota, 
W78-05946 4B 


GRIFFIN, G. F. 
Effects of Deicing Salts and Lead Upon Trees, 
Shrubs and Soils in Connecticut, 
W78-05787 5B 


GROBERG, W. J. JR. 
Relation of Water Temperature to Infections of 
Coho Salmon (Oncorhynchus Kisutch), Chin- 
ook Salmon (O. Tshawytscha), and Steclhead 
Trout (Salmo Gairdneri) with Acromonas Sal- 
monicida and A. Hydrophila, 
W78-06172 5C 





GROSSN 
Capac 
ties: A 
tationz 
W78-0 


GUDER! 
Conse 
Coolin 
durch 
W78-0 


GUEY-L 
Conve 
Appro 
W78-0 


GUJER, 
Nitrifi 
Glatt, 
Ww78-C 


GUNDL 
Oil Ta 
Ww78-( 


GUPTA 
Hand! 
bined 
Chara 
Ww7s8-( 


GUPTA 
Fund: 
port « 
and U 
W78- 


GUTTM 
The ¢ 
Triha 
plies, 
Ww78- 


GUVAN 
Ident 
Grou! 
W78- 


HAAN, 
Statis 
W78- 


HALBR 
A Me 
Scale 
Regic 
W78- 


HANC( 
Optin 
W78- 


HANNA 
Decis 
Wate 
W78- 


HANSE 
Hand 
bined 
Char: 
W78- 


HANSO 
Towa 
Philo: 
W78- 


HARAIL 
Use | 
Wate 
W78- 


ssinesq 
ountain 


2E 


uary, 
5B 


unicipal 
ind En- 


5D 


Part II: 


5G 


ogens in 


SB 


om Fill- 


SD 


ndiana, 
2H 


il Food 
us Leu- 


SA 


8B 


| Activi- 


4C 


Yenitrifi- 


sD 


Aquatic 


SC 


trategies 


6A 


at Wall, 


4B 


yn Trees, 

5B 
ctions of 
1), Chin- 
jteelhead 


ynas Sal- 


SC 





GROSSMAN, D. 
Capacity Expansion for Water Resource Facili- 
ties: A Control Theoretic Algorithm for Nons- 
tationary Uncertain Demands, 
W78-05706 6D 


GUDERNATSCH, H. 
Conservation of Samples of Waste Water by 
Cooling (Konservierung von Abwasserproben 
durch Kuchlung), 
W78-05882 SA 


GUEY-LEE, W. 
Converting Wastes to Energy--A Conceptual 
Approach, 
W78-05896 5D 


GUJER, W. 
Nitrification in Running Waters: Case Study 
Glatt, (In German), 
W78-06015 5B 


GUNDLACH, E. R. 
Oil Tanker Disasters, 
W78-05965 5G 


GUPTA, M. K. 
Handling and Disposal of Sludges from Com- 
bined Sewer Overflow Treatment, Phase I - 
Characterization, 
W78-05987 SE 


GUPTA, V. K. 
Fundamental Stochastic Models of the Trans- 
port of Water and Solutes Through Saturated 
and Unsaturated Porous Media, 
W78-06064 2G 


GUTTMAN, D. L. 
The Cost of Removing Chloroform and Other 
Trihalomethanes from Drinking Water Sup- 
plies, 
W78-05988 SF 


GUVANASEN, V. 
Identification of Distributed Parameters in 
Groundwater Basins, 


W78-06100 2F 
HAAN, C. T. 

Statistical Methods in Hydrology, 

W78-06125 7C 


HALBRITTER, G. 
A Model Criterion for Site Selection of Larger 
Scale Technical Facilities in the Upper Rhine 
Region, 
W78-05720 5G 


HANCOCK, L. F. 
Optimal State Analysis of Reservoirs, 
W78-05817 4A 


HANNA, J. W. 
Decision-Making in the Development of Urban 
Waterfronts for Park/Business Use, 
W78-05716 6B 


HANSEN, C. 
Handling and Disposal of Sludges from Com- 
bined Sewer Overflow Treatment, Phase I - 
Characterization, 


W78-05987 SE 
HANSON, J. A. 

Towards an_ Ecologically-Based Economic 

Philosophy, 

W78-05734 6B 


HARALICK, R. M. 
Use of Thermal-Infrared Imagery in Ground- 
Water Investigations in Montana, 
W78-06187 7B 


AUTHOR INDEX 


HARDY, J. D. JR. 
Fish Egg and Larvae Studies: Some Problems 
and Recommended Solutions, 


W78-05756 2H 
HARRELL, H. L. 

Response of the Devil’s River (Texas) Fish 

Community to Flooding, 

W78-05951 21 
HARRINGTON, J. 


A Water Quality Planning Model with Multiple 
Time, Pollutant, and Source Capabilities, 
W78-05702 5B 


HARRINGTON, J. M. 


Chlordane Contamination of a Municipal Water 
System, 
W78-05963 5C 


HARRIS, R. R. 
Purification of Secondary Effluent in a Natural 
Sand Filter, 


W78-05902 5D 
HARRISON, W. 
Water Resources Research Program, 


Nearshore Currenis at Point Beach, Wisconsin 
(1974-1975), 
W78-06123 2H 


HARROLD, J. F. JR. 
Relation of Sample Variations toPlate Orienta- 
tion in the Hester-Dendy Plate Sampler, 
W78-06147 7B 


HAUGEN, R. K. 
Remote Sensing of Land Use and Water Quali- 


ty Relationships-Wisconsin Shore, Lake 
Michigan, 

W78-05749 SA 
HAVERINEN, A. 


Discharge of Nitrogen, Phosphorus and Or- 
ganic Matter into the Gulf of Bothnia, 
W78-05905 5B 


HAWKINSON, R. O. 
Quality of Rivers of the United States, 1974 
Water Year--Based on the National Stream 
Quality Accounting Network (NASQAN), 
W78-06192 SA 


HEADRICK, M. R. 
Effects of Stream Channelization on Fish 
Populations in the Buena Vista Marsh, Portage 
County, Wisconsin, 
W78-06090 5C 


HEADY, E. O. 
Measurement of Sediment Control Impacts on 
Agriculture, 
W78-05701 5G 


HEATH, A. G. 
Effects of Temperature on Aquatic Organism 
Sensitivity to Selected Chemicals, 
W78-06063 sc 


HECKROTH, C. W. 
Stricter Conservation Sought as Part of Any 
Water Resource Policy, 


W78-061 36 6B 
HEESEN, T. C. 

Chlorinated Benzenes in Palos Verdes Flatfish, 

W78-05920 5C 


Halogenated Hydrocarbons in Wastewaters: 
Knowns and Unknowns, 
W78-05914 5B 


HOGLUND, C. 


Marine Bird Deaths at Los Angeles Zoo, 
W78-05926 5C 


Precision of Chlorinated Hydrocarbon Mea- 
surements, 
W78-059i8 5A 


HEGEMANN, D. A. 
Chlorination and Ozonation 


Wastewater Treatment, 
W78-05867 SF 


in Water and 


HEIDMAN, J. A. 
Experimental Evaluation of Oxygen and Air 
Activated Sludge Nitrification Systems With 
and Without pH Control, 
W78-05992 5D 


HELM, D. C. 
Estimating Parameters of Compacting Fine- 
Grained Interbeds Within a Confined Aquifer 
System by a One-Dimensional Simulation of 
Field Observations, 
W78-06196 2F 


HELM, R. B. 
Evaluation of Leachate Characteristics and 
Physical Properties of Compacted Mixtures of 
Fly Ash and Wastewater Sludge, 
W78-06118 5B 


HENDRICKS, T. J. 
Coastal Currents, 
W78-05916 5B 


In Situ Measurements of Initial Dilution, 
W78-05915 5B 


Satellite Imagery Studies, 
W78-05919 5B 


HENNESSY, P. V. 
Design of an Outfall, 
W78-05828 8B 


HERSCOVICI, G. 
Pressure Driven Membrane Processes in the 
Treatment of Industrial Effluents, 
W78-06075 5D 


HERSHELMAN, G. P. 
Pollutants in Sediments Off Palos Verdes, 
W78-05917 5B 


HOCKMAN, O. 
The Environmental Costs of Landfills and In- 
cinerators, 
W78-05738 SE 


HODGSON, A. T. 
Ozone Oxidation of Organic Sequestering 
Agents in Water Prior to the Determination of 
Trace Metals by Anodic Stripping Voltam- 
metry, 
W78-05871 SA 


HOFER, K. 
Use of Mixing Pipes to Improve the Flow of 
Waste Water into Lakes (Einsatz von 
Mischrohren Zur Verbesserung der Einleitung 
von Abwasser in Scen), 
W78-05829 SE 


HOGLUND, C. 
EDTA and DTPA: Their Effect on the Growth 
of Bacteria and Attempts to Isolate Bacteria 
Capable of Using Them as Carbon and 
Nitrogen Sources, 
W78-05995 5C 


PA-7 








HOLANOY, S. H. 


HOLANOV, S. H. 
Cooling Discontinuous Waters with a Single 
Refrigeration Unit, 
W78-06146 5G 


HOLCOMBE, G. W. 
Metal Toxicity to Embryos and Larvae of 
Seven Freshwater Fish Species - I. Cadmium, 
W78-06151 5C 


HOLLENDER, B. 
Sodium Bicarbonate, An Inexpensive Fish 
Anesthetic for Field Use, 
W78-06143 5C 


HOLMQUIST, K. W. 
The Use of Satellite Imagery for Lake Classifi- 
cation in Wisconsin, 
W78-05935 2H 


HOLTZCLAW, K. H. 
Trace Metal Distributions Among the Humic 
Acid, the Fulvic Acid, and Precipitable Frac- 
tions Extracted with NaOH from Sewage 
Sludges, 
W78-05888 SA 


HOOVER, M. D. 
Forests and Water: Effects of Forest Manage- 
ment on Floods, Sedimentation, and Water 


Supply, 
W78-06089 4C 


HORMOR, S. G. 
Pollution Indicators and Other Microorganisms 
in River Sediment, 
W78-06096 SA 


HOSHIMOTO, S. 
Electron-Beam Oxidation Treatment of a Com- 
mercial Dye by Use of a Dual-Tube Bubbling 
Column Reactor, 
W78-06079 5D 


HOUSTON, J. R. 
Interaction of Tsunamis with the Hawaiian 
Islands Calculated by a Finite-Element Numeri- 
cal Model, 
W78-05772 2L 


HOWE, C. W. 
The Effects of Water Resource Development 
on Economic Growth: The Conditions for Suc- 
cess, 
W78-05735 6B 


HOWELL, R. B. 
Highway Operation and Plant Damage-Data 
Appendix (Soil Chemistry, Salt Application, 
Ozone, Precipitation), 
W78-06131 4C 


HOWMILLER, R. P. 
Environmental Status of the Lake Michigan 


Region, Volume 6. Zoobenthos of Lake 
Michigan, 
W78-05974 5C 
HOYT, G. D. 


Effects of Soil, Cover Crop, and Nutrient 
Source on Amounts and Forms of Phosphorus 
Movement Under Simulated Rainfall Condi- 
tions, 

W78-05780 5B 


HUANG, J. Y.C. 
Water Recycling Flow Scheme for Tomato 


Processing Plant Controls Soil Accumulations, 
W78-06067 5D 


PA-8 





AUTHOR INDEX 


HUGHES, T. C. 
Regional Water Supply Planning by Interactive 


Systems Analysis, 
W78-05712 4A 


HUHNERFPUSS, H. 
Drift Response of Monomolecular Slicks to 
Wave and Wind Action, 


W78-05773 2L 
HUNT, B. 
Dispersion Calculations in Nonuniform 
Seepage, 
W78-06099 5B 
HUTTER, K. 


Use of Mixing Pipes to Improve the Flow of 
Waste Water into Lakes (Einsatz von 
Mischrohren Zur Verbesserung der Einleitung 
von Abwasser in Seen), 

W78-05829 SE 


HWANG, E. 
The Environmental Costs of Landfills and In- 
cinerators, 
W78-05738 SE 


ILYALETDINOV, A. N. 
Participation of Microorganisms in the Purifica- 
tion of Sewage from Cyanides, (In Russian), 
W78-05889 5D 


IRGENS, R. L. 
Phototrophic Purple and Green Bacteria in a 
Sewage Treatment Plant, 
W78-05883 5D 


ITO, T. 
Uptake of Dissolved Ammonium and Nitrate 
Ion by the Fry of Common Carp, Crucian Carp 
and Loach from Surrounding Water, (In 
Japanese), 
W78-06006 SC 


IVANOV, A.N. 
Hygienic Assessment of Biological Fish Ponds 
Used for Purification of Sewage From 
Livestock Farms, (In Russian), 
W78-06032 5D 


IVANOVA, S. R. 
Analysis of the Fluorine Ion in the Presence of 
AL and CA Ions in Air and Water with the Use 
of ZR-Spadns Reagent, (In Russian), 
W78-06008 SA 


IVERSON, W. P. 
Approaches to the Study of Microbial Trans- 
formations of Metals, 


W78-05978 5B 
JAIN, J. K. 

Policy of Pricing Irrigation Water, 

W78-05730 3F 
JAN, T-K. 

Metals in Power Plant Cooling Water 

Discharges, 

W78-05913 5B 

Metals in Seafoods Near Outfalls, 

W78-05921 5C 

Pollutants in Sediments Off Palos Verdes, 

W78-05917 5B 
JANZEN, E. G. 


Determination of Chlorine Dioxide in Sewage 
Effluents, 
W78-05884 SA 


JENKINS, S. R. 
A Proposed Modification to the Classical 
Method of Calculating Alkalinity of Natural 
- Waters, 
W78-06019 SA 


JENNINGS, M. E. 
Determination of Biochemical-Oxygen-Demand 
Parameters, 
W78-06174 SA 


JOBSON, H. E. 
Bed Conduction Computation for Thermal 
Models, 
W78-06185 8B 


JOHNSON, L. E. 
Programmer’s and User’s Manual for the 
Tributary Water Quality Model (Final Report 
on Phase 2), 
W78-05717 5B 


JOHNSON, N. M. 
Hydrogen Input to the Hubbard Brook Experi- 
mental Forest, New Hampshire, During Last 
Decade, 
W78-06026 5A 


JONES, E. E. JR. 
Improving Subsurface Disposal System Per- 
formance, 
W78-05901 SE 


JONES, P. N. 
Analysis of Hydrological Recession Curves, 
W78-05769 2E 


JOSEPH, J. 
Hyacinths for Wastewater Treatment, 
W78-05858 5D 


JOSHI, D. S. 
Performance of the Activated Sludge Plant, 
W78-05844 5D 


JUDE, D. J. 
Identification of Larval Fishes Taken from the 
Inshore Waters of Southeastern Lake Michigan 
Near the Donald C. Cook Nuclear Plant, 1973- 
1975, 
W78-05758 2H 


KAL’KO, A. G. 
Remote Determination of the Concentration of 
Suspended Particles in the Water of Reservoirs 
on the Basis of Measurements of Spectral Lu- 
minance Coefficients, 
W78-05790 2H 


KALFF, J. 
Production of Chironomus, Procladius, and 
Chaoborus at Different Levels of Phytoplank- 
ton Biomass in Lake Memphremagog, Quebec- 
Vermont, 


W78-05968 5C 
KALYUZHNAYA, V. P. 

The Toxicity of Carbophos for Some 

Hydrobionts, (In Russian), 

W78-05711 5C 


KARALIS, A. 
Interferometric Observations of the Tempera- 
ture Structure in Water Cooled or Heated from 
Above, 
W78-05942 2D 


KARDOS;, L. T. 
Nitrate Leaching During Long-Term Spray Ir- 
rigation for Treatment of Secondary Sewage 
Effluent on Woodland Sites, 
W78-05903 5B 





KATZ, P. 
Alaska 
on Fish 
W78-05 


KATZMA 
Measu! 
Water 
tries, 
W78-0: 

KAUFM/ 
Design 
Water- 
W78-0! 


KAUR, I 
Effect 
and Hz 
W78-0: 


KAWAK 
Electro 
mercia 
Colum 
W78-0 


KEECH, 
Trace 
Acid, 
tions 
Sludge 





assical 
Natural 


SA 


emand 


SA 


hermal 


or the 
Report 


E xperi- 
2g Last 


m_ Per- 
SE 


/es, 
2E 


sD 


int, 
5D 


om the 
ichigan 
t, 1973- 

2H 
ation of 
servoirs 
ral Lu- 

2H 
Is, and 
oplank- 
Juebec- 


5C 


Some 
5C 
empera- 
ed from 
2D 

pray Ir- 
Sewage 


5B 








ae 





KATZ, P. L. 
Alaska Shellfish Regulations: Present Impacts 
on Fishery Participants, 
W78-05955 6E 
KATZMAN, M. T. 


Measuring Consumer Surplus Benefits of 
Water Supply Extensions in Developing Coun- 


tres, 
W78-05710 6D 


KAUFMANN, P. 
Design of Large Urban Sewer Systems with a 
Water-Flow Simulation Program, 
W78-05722 5D 


KAUR, K. 
Effect of Dissolved Oxygen on the Survival 
and Hatching of Eggs of Scale Carp, 
W78-05953 5c 


KAWAKAMI, W. 
Electron-Beam Oxidation Treatment of a Com- 
mercial Dye by Use of a Dual-Tube Bubbling 
Column Reactor, 
W78-06079 5D 


KEECH, D. A. 
Trace Metal Distributions Among the Humic 
Acid, the Fulvic Acid, and Precipitable Frac- 
tions Extracted with NaOH from Sewage 
Sludges, 
W78-05888 SA 


KEENAN, J. D. 

Chlorination and Ozonation in Water and 
Wastewater Treatment, 

W78-05867 5F 


KEENEY, D. R. 
A Field Study of the Agricultural Use of 
Sewage Sludge: II. Effect on Soil N and P, 
W78-06059 SE 


A Field Study of the Agricultural Use of 
Sewage Sludge: III. Effect on Uptake and Ex- 
tractability of Sludge-Borne Metals, 

W78-06060 5D 


KELLING, K. A. 
A Field Study of the Agricultural Use of 


Sewage Sludge: II. Effect on Soil N and P, 
W78-06059 SE 


A Field Study of the Agricultural Use of 
Sewage Sludge: III. Effect on Uptake and Ex- 
tractability of Sludge-Borne Metals, 


W78-06060 5D 
KEMP, W. M. 

Integrating Scientific Data into Environmental 

Planning and Impact Analysis, General 

Methodology and a Case Study, 

W78-06058 6G 
KENNARD, W. C. 

Inland Wetland Definitions, 

W78-06083 2H 
KHACHATURYAN, A. A. 


Sedimentation on the Membrane Surface of a 
Hyperfiltration Water-Distilling Apparatus, (In 
Russian), 


W78-06091 3A 
KIDD, D. E. 
Bacterial Contamination of Lake Powell 


Waters: An Assessment of the Problem, 
W78-05972 5B 


AUTHOR INDEX 


KING, M. R. 
Distribution, Seasonality, and Biomass of 
Aquatic Macrophytes in Lake Opinicon 
(Eastern Ontario), 
W78-06088 2H 
KING, P. H. 
Chlorine and Acid Conditioning of Sludge, 
W78-05847 5D 
KINGSTON, P. F. 


Sources of Variability in the Benthic Macrofau- 
na off the South Northumberland Coast, 1971- 
1976, 

W78-06167 2L 


KIRKHAM, M. B. 
Uptake by Barley of Water Table- or Surface- 
Applied Cadmium, 
W78-06111 5B 


KISLA, T. C. 
Color Removal from Softwood Kraft Pulp 
Bleach Plant Effluent by Polyamines, 


W78-06076 5D 
KJERFVE, B. 

Case Study: The Santee River, S.C., 

W78-06055 5C 
KLYUKANOVA, I. A. 


Organic Matter in the Suspended Load of the 
Rivers and Irrigation Systems of Soviet Central 
Asia, 

W78-05799 5B 


KNECHTEL, J. R. 
Determination of Chlorine Dioxide in Sewage 
Effluents, 
W78-05884 SA 


KNIGHT, A. W. 
Ecological Studies in the Western Sacramento- 


San Joaquin Delta During a Dry Year, 
W78-06042 2L 


KNORR, D. 
Protein Recovery from Waste Effluents of 
Potato Processing Plants, 
W78-06069 5D 


KOENIG, A. 
Effects of Anaerobically Digested Municipal 
Sewage Sludge Application on Chemical Pro- 
perties of Selected Soils with Emphasis on Dis- 
tribution of Zinc and Cadmium Forms, 
W78-06173 5B 


KOERS, D. A. 
Aerobic Sludge Digestion at Cold Tempera- 


tures, 
W78-05846 SD 


KOLLAR, G. 
About the Eutrophication Process of Lakes, (In 
Hungarian), 
W78-06005 5C 


KOLOSOV, P. A. 
Investigation of the Dynamics of Snow-Cover 
Melting from Meteorological-Satellite Data, 
W78-05788 2C 


KOLTYPIN, YU. A. 
Hygienic Assessment of Biological Fish Ponds 
Used for Purification of Sewage From 
Livestock Farms, (In Russian), 
W78-06032 5D 


KURILOVA, YU. V. 


KOMLEYV, A. M. 
Estimation of Snow-Cover Dywamics for 
Forecasts of the Spring Flood in the Gornyy 
Altay from Satellite Data, 
W78-05789 2C 


KOOK, J. E. 
Nitrate Leaching During Long-Term Spray Ir- 
rigation for Treatment of Secondary Sewage 
Effluent on Woodland Sites, 
W78-05903 5B 


KOPACHE, M. E. 
Ecological Studies in the Western Sacramento- 
San Joaquin Delta During a Dry Year, 
W78-06042 2L 


KORENEVSKAYA, V. E. 
Biological Activity of Soddy-Podzolic Soils Un- 
flooded and Flooded by the Water of Mozhaisk 
Reservoir, (In Russian), 
W78-05827 2G 


KORSAK, M.N. 
The Primary Production of Phytoplankton in 
Experiments on Biomonitoring at the Uchin- 
skoye Reservoir, (In Russian), 
W78-05733 5C 


KORSH, L. E. 
The Effect of Chemical Substances and Their 
Combinations on Water Microflora, (In Rus- 
sian), 
W78-06014 5C 


KOSTROMINA, I. A. 
Biological Activity of Soddy-Podzolic Soils Un- 
flooded and Flooded by the Water of Mozhaisk 
Reservoir, (In Russian), 
W78-05827 2G 


KOZLOVA, I. V. 
Productivity of Zooplankton in Duvankul’ Lake 
in the Southern Urals, (In Russian), 
W78-05854 5C 


KRAMER, K. L. 
Heat Recovering Incineration of Organic Emis- 
sions Saves $970/000/Yr in Fuel Costs, 
W78-06072 SE 


KRUIZINGA, S. 
Spatial Interpolation of Daily Totals of Rain- 
fall, : 
W78-05766 2B 


KUBOTA, H. 
Mass Transfer in the Liquid Phase with Tubu- 
lar Waste-Water Treatment Contractor, 
W78-05892 5D 


KUCHMENT, L. S. 
Computation of the Soil Moisture Profile from 
Hydrometeorological Data, 
W78-05793 2G 


KUENZLER, E. J. 
Observation on Productivity of Swamp Streams 
in Eastern North Carolina, 
W78-06056 sS 


KUOPPAMAEKI, R. 
The Applicability of Tracer Techniques for Stu- 
dies on Sewage Treatment Process Dynamics, 
W78-05872 5D 


KURILOVA, YU. V. 
Investigation of the Dynamics of Snow-Cover 


Melting from Meteorological-Satellite Data, 
W78-05788 2C 


PA-9 








KURTSKHALIYA, TS. S. 


KURTSKHALIYA, TS. S. 
A Study of the Possible Use of lon-Exchange 
Resins in Textile Wastewater Treatment, (In 
Russian), 
W78-05886 SD 
LAFLEN, J. M. 
Nutrient Content and Precipitation Over Iowa, 
W78-06020 SA 


LAGERWERFF, J. V. 
Effects of Incubation and Liming on Yield and 
Heavy Metal Uptake by Rye from Sewage- 
Sludged Soil, 
W78-05863 SE 


LAKATOS, D. F. 


Infiltration Formula Based on SCS Curve 
Number, 
W78-05819 2G 
LANG, T. E. 


Acoustic Emission and Mechanical Properties 
of Snow Related to Avalanche Release, 
W78-06129 a 
LANGE, P. 
Drift Response of Monomolecular Slicks to 
Wave and Wind Action, 
W78-05773 2L 
LAPILLONNE, B. 
The WELMM Approach to Energy Strategies 
and Options, 
W78-05704 6A 
LARSON, S. P. 
Simulation Wastewater Injection into a 
Coastal Aquifer System Near Kahului, Maui, 
Hawaii, 
W78-06186 


of 


SB 


LASHCHENKO, S. A. 
The Development of Heterotrophic Bacteria in 
Circulating Water Systems, (In Russian), 


W78-05893 5 Os 


LAUNER, C. A. 
Effects of Dietary Addition of Vitamins C and 
D3 on Growth and Calcium and Phosphorus 
Content of Pond-Cultured Channel Catfish, 
W78-05964 SC 

LAVEE, H. 

Trends of Sediment Removal from Arid Scree 
Slopes Under Simulated 
ments, 

W78-06108 


Rainstorm Experi- 
2J 


LAW, S. L. 
Dissolved Metals in Aqueous Effluents from 
Municipal Incineratois, 
W78-05848 SE 
LAW, S. M. 
Statistical Evaluation of Rainfall-Simulator and 
Erosion Testing Procedure, 
W78-05785 2J 
LAZO, F. I. 
Organic Matter Distribution Characteristics in 
the Shoal Sediments of the Selenga Delta in 
Lake Baikal, (In Russian), 
W78-06034 5B 
LEBEDEV, YU. M. 
Correlation of the Processes of Synthesis to 
Destruction of Organic Matter in Relation to 


the Annual Water Content in th) Mozhaisk 
Reservoir, (In Russian), 
W78-05874 5c 


PA-10 





AUTHOR INDEX 


LEDOLTER, J. 
The Analysis of Multivariate Time Series Ap- 
plied to Problems in Hydrology, 


W78-06102 2E 


A General Class of Stochastic Models for 
Hydrologic Sequences, 


W78-05768 2A 


LEDUC, G. 
Deleterious Effects of Cyanide on Early Life 
Stages of Atlantic Salmon (Salmo Salar), 


W78-06163 SC 


LEE, R. 


Adequacy of Hydrologic Data for Application 
in West Virginia, 


W78-05931 7C 
LEFOR, M. W. 

Inland Wetland Definitions, 

W78-06083 2H 


LEGGETT, W. C. 
Production of Chironomus, Procladius, and 
Chaoborus at Different Levels of Phytoplank- 
ton Biomass in Lake Memphremagog, Quebec- 
Vermont, 
W78-05968 5C 

LEHMAN, M. E. 

Concepts and Techniques for Evaluation of 
Energy-Related Water Problems, 
W78-05940 6A 

LEMBI, C. A. 

The White Amur as a Biological Control for 
Aquatic Weeds in Indiana, 
W78-05936 4A 

LEMOALLE, J. 

Mortality of Fish and Environmental Condi- 
tions in Lake Chad During a Period of Drought, 
(In French), 
W78-06037 


2H 
LEONE, R. 
Heavy Hands on the Pollution Controls, 
W78-06031 5G 


LEVIN, A. B. 
Determination of Soil Humus Content When 


Conducting Field Experiments on FEroded 

Soils, (In Russian), 

W78-05943 2G 
LI, E. A. 


Generating Rainfall Excess Based on Readily 


Determinable Soil and Landuse Characteristics, 
W78-05945 2A 


LI, V.1. 
Computation of Precipitation Interception by 
the Plant Cover, 


W78-05796 21 
LIKENS, G. E. 

The Collection of Precipitation for Chemical 

Analysis, 

W78-061 12 2K 


Hydrogen Input to the Hubbard Brook Experi- 
mental Forest, New Hampshire, During Last 
Decade, 
W78-06026 SA 
Hydrogen Ion Speciation in the Acid Precipita- 
tion of the Northeastern United States, 


W78-06025 SA 


LINCER, J. L. 
The Residue Up Take and Histology of Amer. 
ican Oysters (Crassostrea Virginica Gmelin) 
Exposed to Dieldrin, 


W78-06158 sc 


LINDELL, L. T. 
Phosphorus Loading and Response in Lake 
Vanern Nearshore Areas, 


W78-05966 x 


LINDEN, O. 
Sublethal Effects of Oil on Mollusc Species 
from the Baltic Sea, 


W78-06144 5C 


LINDSAY, B. E. 
An Evaluation of Alternative Sludge Technolo. 
gies: A Surrogate Worth Tradeoff Approach, 
W78-05707 SE 


LITTLE, K. J. 
Eutrophication in Vermont, 











W78-05977 5C 
LOCKHART, L. 

The Fate of Fenitrothion in an Aquatic 

Ecosystem, 

W78-06161 5C 


LOFGREN, B. E. 
Hydrogeologic Effects of Subsidence, San 
Joaquin Valley, California, 


W78-06197 4B 


LOFTIN, W. E. 
Long-Term Performance of a Coupled Trick. 
ling Filter-Activated Sludge Plant, 
W78-05856 


LOGAN, T. J. 
Effects of Soil, Cover Crop, and Nutrient 
Source on Amounts and Forms of Phosphons 
Movement Under Simulated Rainfall Condi- 


tions, 

W78-05780 5B 
LOLL, U. 

Treatment of Thermally-Conditioned Sludge 

Liquors, 

W78-05857 sD 


LORENZEN, M. W. 
Aeration/Circulation Keeps Algal Blooms in 
Check, 


W78-06140 5G 


LOWE, P. D. 
Amenity and Equity: A Review of Local En 
vironmental Pressure Groups in Britain, 


W78-05741 6E 


LU, J.C.S. 
Migration of Trace Metals in Interfaces of Sea- 
water and Polluted Surficial Sediments, 


W78-06022 5B 


LURE, YU. YU. 
The Problem of Determination of Cyanides in 
Water in the Presence of Nitriles, (In Russian), 
W78-06013 SA 


LUTTERBIE, G. 
Sodium Bicarbonate, An Inexpensive Fish 
Anesthetic for Field Use, 
W78-06143 5C 
MACHISKO, J. A. 
The Cost of Removing Chloroform and Other 
Trihalomethanes from Drinking Water Sup- 
plies, 


W78-05988 SF 


2} 


| 


| 











| 
| 





MACKIE 
Effects 
Securis 
W78-0: 


MAMAT 
A Stuc 
Resins 
Russia 
W78-0 


MANGA 
A Tw 
Using 
W78-0 


MANN, 
Public 
5. Sou 
Ww78-C 


MANTZ 
Packi 
Sedin 
Natur 
w78- 


MAPPE 
Mem 
of In 
W78- 


MARC 
Liqu 
tions 
tion 
Sand 
w78 


MARK 
Cap: 
ties: 
tatio 
w78 

MARI 
Ren 
ty 
Mic 
w7 

MARI 


Bac 
w7! 


MAR’ 
Eut 
W7 


MAR’ 





of Amer. 
- Gmelin) 


in Lake 


x 


c Species 


Technolo. 
proach, 











i Nutrient 
*hosphorus 
all Condi- 


Blooms in 
5G 
Local En- 


ain, 
6E 








ces of Sea- 
its, 
5B 


“yanides in } 
1 Russian), | 
5A 
nsive Fish 
5C 
and Other 


Nater Sup 


5F 





MACKIE, G. L. 
Effects of Pollutants on Natality of Musculium 
Securis (Bivalvia: Pisidiidae), 
W78-05956 sc 


MAMATSASHVILI, G. S. 
A Study of the Possible Use of lon-Exchange 
Resins in Textile Wastewater Treatment, (In 
Russian), 
W78-05886 5D 


MANGARELLA, P. A. 
A Two Dimensional Lake Circulation Model 
Using the Methods of Finite Elements, 
W78-06200 2H 


MANN, L. T. JR. 
Public Water Supplies of North Carolina, Part 
5. Southern Coastal Plain, 
W78-06178 4A 


MANTZ, P. A. 

Packing and Angle of Repose of Naturally 
Sedimented Fine Silica Solids Immersed in 
Natural Aqueous Electrolytes, 

W78-06106 2J 


MAPPELLI, P. 
Membrane Processes Used for the Treatment 
of Industrial Effluents, 
W78-06082 5D 


MARCUSON, W. F. III. 
Liquefaction Potential of Dams and Founda- 
tions, Report 1. Laboratory Standard Penctra- 
tion Tests on Reid Bedford Model and Ottawa 
Sands, 
W78-06124 8D 


MARKS, D. H. 
Capacity Expansion for Water Resource Facili- 
ties: A Control Theoretic Algorithm for Nons- 
tationary Uncertain Demands, 
W78-05706 6D 


MARLAR, T. L. 
Remote Sensing of Land Use and Water Quali- 
ty Relationships-Wisconsin Shore, Lake 
Michigan, 
W78-05749 SA 


MARLER, L. 
Bacterial Water Quality in Wilderness Areas, 
W78-06038 SB 


MARTIN, E. J. 
Eutrophication and Water Pollution, 
W78-05982 bs bg 


MARTIN, W. E. 
Supplemental Colorado River Water for a 
Developed Groundwater Agriculture: A 
Problem of Quantities, Qualities and Conjunc- 
tive Use, 


W78-05705 4B 
MASTERS, K. 

Spray Drying Techniques for By-Product 
Recovery, 

W78-06068 5D 
MATSON, E. A. 


Pollution Indicators and Other Microorganisms 
in River Sediment, 
W78-06096 SA 


MATTEUCCI, D. 
A Search for Cytopathogenic Viruses in Sur- 
face and Coastal Sea Water in the Province of 
Pisa (Italy), (In Italian), 
W78-06023 5B 


AUTHOR INDEX 


MATTHEWS, P. J. 


Relative Toxicity in Water Quality Planning, 
W78-05996 5G 


MATUSIAK, K. 
Studies on the Purification of Wastes from the 
Nitrogen Fertilizer Industry by Intensive Algal 
Cultures. IV. Growth of Chlorella Vulgaris in 
Wastes with High Nitrogen Content in Continu- 
ous and Intermittent Light, 
W78-05997 5D 


MATZ, R. 
Pressure Driven Membrane Processes in the 
Treatment of Industrial Effluents, 
W78-06075 5D 


MAUCK, R. J. 
Off-Peak Hour Pumping Rate Reduction: Are 
the Benefits Worth the Costs, 
W78-06134 6B 


MAVINIC, D. S. 


Aerobic Sludge Digestion at Cold Tempera- 
tures, 
W78-05846 5D 


MAYS, D. A. 
Effect of Land Disposal Applications of Mu- 
nicipal Wastes on Crop Yields and Heavy 
Metal Uptake, 
W78-05985 5B 


MAYS, L. W. 
Methodology for Analyzing Effects of Ur- 
banization on Water Resource Systems, 
W78-05938 sC 


MCBEAN, E. 
A Water Quality Planning Model with Multiple 
Time, Pollutant, and Source Capabilities, 
W78-05702 5B 


MCBEAN, E. A. 
Parameter Estimation for the First-Order BOD 





Equation Using Nonli Techniques, 

W78-05873 5D 
MCCAIN, B. 

Histology of Liver Tissue From Dover Sole, 

W78-05928 bs 


MCCLURKIN, D.C. 
Aqueous- and Sediment-Phase Phosphorus 
Yields from Five Southern Pine Watersheds, 
W78-05781 5B 


MCCOY, R. H. 
Relation of Water Temperature to Infections of 
Coho Salmon (Oncorhynchus Kisutch), Chin- 
ook Salmon (O. Tshawytscha), and Steelhead 
Trout (Salmo Gairdneri) with Aeromonas Sal- 
monicida and A. Hydrophila, 
W78-06172 5C 


MCCRADY, J. K. 
Survival of Steelhead Trout (Salmo Gairdneri) 
Eggs, Embryos, and Fry in Air-Supersaturated 
Water, 
W78-06153 pe 


MCCUEN, R. H. 
The Anatomy of the Modelling Process, 
W78-05726 2A 


MCDOWELL, L. L. 
Aqueous- and Sediment-Phase Phosphorus 
Yields from Five Southern Pine Watersheds, 
W78-05781 5B 


MCGILCHRIST, C. A. 


Analysis of Hydrological Recession Curves, 
W78-05769 2E 


MERVA, G. E. 


MCHENRY, J. R. 
Fallout Cesium-137 in Cultivated and Noncul- 


tivated North Central United States 
Watersheds, 
W78-05779 5B 
MCINTIRE, G. L. 


Seasonal Measurements of Carbon, Nitrogen, 
Ash, Iron, Carbohydrates, and Pigments from 
Geographically Different Spartine Alterniflora 
Marshes in the Southeast, 


W78-06093 21 
MCKEE, L. A. 

Yeast Production on Spent Sulphite Liquor, 

W78-06078 5D 


MCKELVEY, R. D. 
Color Removal from Softwood Kraft Pulp 
Bleach Plant Effluent by Polyamines, 
W78-06076 5D 


MCKIM, H. L. 
Remote Sensing of Land Use and Water Quali- 


ty Relationships-Wisconsin Shore, Lake 

Michigan, 

W78-05749 5A 
MCKIM, J. M. 


Metal Toxicity to Embryos and Larvae of 
Seven Freshwater Fish Species - I. Cadmium, 
W78-06151 5C 


MCKINNEY, R. E. 
Nitrogen Oxidation and Removal Efficiency 
Using Activated Algae, 
W78-06001 5D 


MCLAIN, P. D. 
Organochlorine Residues in New Jersey Osprey 
Eggs, 
W78-06150 SA 


MCLEAN, E. O. 
Effects of Soil, Cover Crop, and Nutrient 
Source on Amounts and Forms of Phosphorus 
Movement Under Simulated Rainfall Condi- 
tions, 


W78-05780 5B 
MEARES, P. 

Membrane Separation Process--Principles, 

Practice, and Prospects, 

W78-05877 5D 
MEIER, P. G. 

Muskegon, Michigan _Industrial-Municipal 


Wastewater Storage Lagoons: Biota and En- 
vironment, 
W78-05986 5D 


MELENT’YEYV, V. V. 
Some Results of Measurements of the Radio 
Emission of Soils Using a Highly Sensitive Air- 
craft Radiometer with a 3-cm Wave Range, 
W78-05792 2G 


MELNICK, J. L. 
Distribution of Viral and Bacterial Pathogens in 
a Coastal Canal Community, 
W78-05880 SB 


MENG, T. Y. 
The Fluorometric Behavior of Pulping Waste 
Liquors, A Valuable Tool for Lignin and Pulp- 
ing Research, 
W78-06077 SA 


MERVA, G. E. 
The Chemical Composition of Atmospheric 


Precipitation from Selected Stations in 
Michigan, 
W78 -06027 SA 


PA-11 











MILBERG, R. P. 


MILBERG, R. P. 
Effects of Incubation and Liming on Yield and 
Heavy Metal Uptake by Rye from Sewage- 
Sludged Soil, 


W78-05863 SE 


MILLER, A. C. JR. 
Infiltration Formula Based on SCS Curve 
Number, 
W78-05819 


MILLER, R. L. 
Maintenance of a Trout Fishery by Aeration in 
a Eutrophic Lake, 
W78-06171 


2G 


5G 


MILLS, T. R. 
Erosion and Sediment Control. Surface Mining 


in the Eastern U.S. Volume I. Planning. 
Volume II. Design, 
W78-06127 5G 


MINKH, A. A. 
The Physiological-Hygienic Importance of 
Fluorine Content in Drinking Water, (In Rus- 
sian), 


W78-05806 SC 


MIYATA, T. 
Electron-Beam Oxidation Treatment of a Com- 
mercial Dye by Use of a Dual-Tube Bubbling 
Column Reactor, 


W78-06079 5D 


MOLDAKULOVA, M. M. 
Incidence of Esophageal Cancer in the Guryev 
Oblast Depending on the Mineral Composition 
of the Drinking Water, (In Russian), 


W78-05740 5G 
MOODY, R. P. 

The Fate of Fenitrothion in an Aquatic 
Ecosystem, 

W78-06161 SC 
MOONEY, G. A. 


Recovery of Lime and Magnesium in Potable 
Water Treatment, 


W78-05990 SF 


MOORE, J. D. 
Assessment of Whitefish and Related Species 
in Lakes Michigan and Superior, 


W78-05971 2H 
MOORE, K. W. 

Urban Storm Water Management, 

W78-05821 5G 
MOORE, M. D. 

Metals in Power Plant Cooling Water 

Discharges, 

W78-05913 5B 

Metals in Seafoods Near Outfalls, 

W78-05921 oy 
MOORE, R. C. 


A Proposed Modification to the Classical 
Method of Calculating Alkalinity of Natural 
Waters, 


W78-06019 SA 


MORAN, S. R. 
Hydrogeology of the Lake Metigoshe Basin 
North Dakota and Manitoba, 
W78-05933 5B 
MOREL-SEYTOUX, H. J. 
Development of a Subsurface Hydrologic 
Model and Use for Integrated Management of 
Surface and Subsurface Water Resources, 


W78-05934 4B 


PA-12 





AUTHOR INDEX 


MORONEY, J. R. 
Are Natural Resources Capital 


Microanalytic Approach, 
W78-05732 


Using A 


6C 


MORSE, J. W. Il 
Eutrophication in Vermont, 
W78-05977 sc 

MOZHAEV, E. A. 

The Effect of Chemical Substances and Their 
Combinations on Water Microflora, (In Rus- 
sian), 


W78-06014 5C 


MOZLEY, S. C. 
Environmental Status of the Lake Michigan 


Region, Volume 6. Zoobenthos of Lake 
Michigan, 
W78-05974 4 


Seasonal Abundance and Spatial Distribution 
of Lake Michigan Macrobenthos, 1964-67, 


W78-06046 $C 


MUCKLE, R. 
Some Tables and Remarks Concerning the 
Pelagic Crustacean-Association of Lake Con- 
stance 1952-1962, (In German), 
W78-05747 5C 
MUCKLE-ROTTENGATTER, G. 
Some Tables and Remarks Concerning the 
Pelagic Crustacean-Association of Lake Con- 
stance 1952-1962, (In German), 
W78-05747 rH 
MULLICAN, J. W. 
Underground Injection of Liquid Waste Can be 
Environmentally Sound, 


W78-05899 SE 


MULLINS, G. W. 
Decision-Making in the Development of Urban 
Waterfronts for Park/Business Use, 


W78-05716 6B 


MUNGOVAN, J. A. 
Trends Emerge, But Solar Design Options Still 
Open, 


W78-05861 8C 


MYCIELSKI, R. 
Studies on the Purification of Wastes from the 
Nitrogen Fertilizer Industry by Intensive Algal 
Cultures. IV. Growth of Chlorella Vulgaris in 
Wastes with High Nitrogen Content in Continu- 
ous and Intermittent Light, 


W78-05997 5D 
NAGELL, B. 
Phototactic and Thermotactic Responses 


Facilitating Survival of Cloeon Dipterum 
(Ephemeroptera) Larvae Under Winter Anoxia, 
W78-06162 $C 


NAKANI, D. V. 
The Primary Production of Phytoplankton in 
Experiments on Biomonitoring at the Uchin- 
skoye Reservoir, (In Russian), 


W78-05733 SC 


NAKAO, D. I. 
Highway Operation and Plant Damage-Data 
Appendix (Soil Chemistry, Salt Application, 
Ozone, Precipitation), 


W78-06131 4C 


NANNI, U. W. 
Interception by Pinus Patula in Relation to 
Rainfall Parameters, 
W78-06104 2I 


NASH, J. E. 
A Criterion of Efficiency for Rainfall-Runoft 
Models, 
W78-05770 2A 
NAVROT, J. 


Nearshore Sediment Pollution in Israel by 
Trace Metals Derived from Sewage Effluent, 
W78-05887 5B 


NEBEKER, A. V. 
Survival of Steelhead Trout (Salmo Gairdner) 
Eggs, Embryos, and Fry in Air-Supersaturated 
Water, 
W78-06153 $C 


NEILSON, A. 
EDTA and DTPA: Their Effect on the Growth 
of Bacteria and Attempts to Isolate Bacteria 
Capable of Using Them as Carbon and 
Nitrogen Sources, 
W78-05995 5C 


NELSON, D. W. 
Phosphorus Dynamics in Soils Irrigated with 
Municipal Wastewater, 
W78-05937 sD 


NEMENKO, B. A. 
Incidence of Esophageal Cancer in the Guryev 





Oblast Depending on the Mineral Composition 
of the Drinking Water, (In Russian), 


W78-05740 5G 
NETHERTON, J. C. 

Infectious Hospital Wastes: Their Treatment 

and Sanitary Disposal, 

W78-05949 5D 
NIKIFOROVA, A. S. 


Biological Activity of Soddy-Podzclic Soils Un- 
flooded and Flooded by the Water of Mozhaisk 
Reservoir, (In Russian), 

W78-05827 2G 


NIMMO, D. R. 
The Acute and Chronic Effects of Cadmium on 
the Estuarine Mysid Mysidopsis Bahia, 
W78-06152 5C 


NISHIMURA, H. 
Nitrogen Cycles in a Polluted Sea Area, 
W78-06004 5C 


NISHIMURA, K. 
Electron-Beam Oxidation Treatment of a Com- 
mercial Dye by Use of a Dual-Tube Bubbling 
Column Reactor, 
W78-06079 5D 


NORDO, J. 
Long Range Transport of Air Pollutants in Eu- 
rope and Acid Precipitation in Norway, 
W78-06018 SA 


NORRIS, D. P. 
Cost-Effectiveness of On-Site and Community 
Sewerage Alternatives, 
W78-05910 5D 


NORTHROP, G. M. 
Programmer's and User's Manual for the 
Tributary Water Quality Model (Final Report 
on Phase 2), 


W78-05717 5B { 
NORTON, S. A. 
Paleogeochemistry and _ Interstitial Water 


Chemistry from Sediments of Five Maine 
Lakes, 
W78-06199 2H 





er 








O’HAYER, 
Planning 
Managem 
W78-0571 


OBENG, L. 
Should D 
ple, 
W78-0603 


ODUM, H. 
Concepts 
Energy-F 
W78-059- 


OLLOS, G. 
About th 
Hungariz 
W78-060! 


OLSON, C 
Heat Re 
sions Sa 
W78-060 


OLVER, J 
Chlorine 
W78-058 


ORTH, H. 
Optimiz. 
Water N 
W78-05° 


OSHIDA, 
Effects 
Urchin 
W78-05 


A Safe 
Marine 
W78-05 


Toxicit 
Urchin 
W78-05 


OWENS, 
Phosph 
Munici 
W78-05 


OXBERR 
Potenti 
Aquati 
W78-0: 


OYEN, D 
Estima 
Influer 
River | 
W78-0: 


PAGE, A 
Trace 
Acid, 
tions 
Sludge 
W78-0 


PALMIE 
The B 
of the 
W78-0 


PANI, B 
Quadr 
Ww78-C 


PANOV. 
The P 
Water 
W78-( 








-Runoft | 


2A 


rael by 
uent, 


‘irdneri) 
aturated 


5C 


Growth 
3acteria 
ym and 


5C 


-d_ with 


5D 


Guryev 





d0sition 
5G} 


-atment 


SD 


ils Un- 
ozhaisk 


2G 





ium on 


5C 


munity 


5D 


or the 
Report 


Water 
Maine 








O’HAYER, A. P. 





Planning Methodology for Analysis and 

Management on Lake Eutrophication, 

W78-05715 5C 
OBENG, L. 

Should Dams Be Built. The Volta Lake Exam- 

ple, 

W78-06033 5C 
ODUM, H. T. 

Concepts and Techniq' for Evaluation of 

Energy-Related Water Problems, 

W78-05940 6A 
OLLOS, G. 

About the Eutrophication Process of Lakes, (In 

Hungarian), 

W78-06005 5c 
OLSON, C. 


Heat Recovering Incineration of Organic Emis- 
sions Saves $970/000/Yr in Fucl Costs, 


W78-06072 SE 
OLVER, J. W. 

Chlorine and Acid Conditioning of Sludge, 

W78-05847 5D 
ORTH, H. 


Optimization Methods for Planning Waste 
Water Management Systems, 
W78-05723 5G 


OSHIDA, P. S. 
Effects of Hexavalent Chromium on Sea 
Urchin Embryos and Brittle Stars, 
W78-05924 5C 


A Safe Level of Hexavalent Chromium for a 
Marine Polychacte, 
W78-05923 5C 


Toxicity of a Chlorinated Benzene to Sea 
Urchin Embryos, 
W78-05925 x 


OWENS, L. B. 
Phosphorus Dynamics in Soils Irrigated with 
Municipal Wastewater, 
W78-05937 5D 


OXBERRY, J. R. 
Potential Toxicity of Taconite Tailings to 
Aquatic Life in Lake Superior, 
W78-05954 SC 


OYEN, D. B. 
Estimation of Benefits and Analysis of Factors 
Influencing Land Use Change in the Iowa 
River Flood Plain, 
W78-05811 6B 


PAGE, A. L. 
Trace Metal Distributions Among the Humic 
Acid, the Fulvic Acid, and Precipitable Frac- 
tions Extracted with NaOH from Sewage 
Sludges, 
W78-05888 5A 


PALMIERI, G. 
The Bacterial Pollution of the Coastal Waters 
of the Province of Rome, (In Italian), 


W78-05948 SC 
PANI, B. S. 

Quadrant-Plate Weir, 

W78-05784 8B 
PANOVA, V. A. 


The Problem of Determination of Cyanides in 
Water in the Presence of Nitriles, (In Russian), 
W78-06013 SA 








AUTHOR INDEX 


PAPADOPULOS, S. S. 
Simulation of Wastewater Injection into a 


Coastal Aquifer System Near Kahului, Maui, 
Hawaii, 
W78-06186 5B 


PARANJAPE, M. A. 
Structure of Pelagic Food Chain and Relation- 


ship Between Plankton and Fish Production, 
W78-05961 2L 


PARK, W. M. 
Alternative M t Strateg for Vir- 


ginia’s Coastal Wetlands: A Program of Study, 
W78-06086 6G 





PARKER, B. C. 
Effects of Temperature on Aquatic Organism 
Sensitivity to Selected Chemicals, 
W78-06063 5C 


PARKER, D. S. 
Long-Term Performance of a Coupled Trick- 
ling Filter-Activated Sludge Plant, 
W78-05856 5D 


PASCALE, C. A. 


Water Resources Inventory of Northwest 
Florida, 

W78-06183 6D 
PATZIAS, T. 


Disposal of Waste-Oils and PCB’S in Cement 
Kilns, 
W78-06074 5E 


PAYER, H. D. 
Environmental Influences on the Accumulation 
of Lead, Cadmium, Mercury, Antimony, Ar- 
senic, Selenium, Bromine and Tin in Unicellu- 
lar Algae Cultivated in Thailand and in Ger- 
many, 
W78-05998 5C 


PENTECOST, E. D. 
Environmental Status of the Lake Michigan 
Region, Volume 16. Amphibians and Reptiles 
of the Lake Michigan Drainage Basin, 
W78-05976 5C 


PESCOD, M. B. 
Nature and Treatability of Dyeing Waste- 
waters, 
W78-06080 5D 


PETELINSEK, A. 
Lead Contamination in Drinking Water in 
Ljublijana, (In Slovenian), 
W78-05981 . 5A 


PETERSON, A. E. 
A Field Study of the Agricultural Use of 
Sewage Sludge: II. Effect on Soil N and P, 
W78-06059 SE 


PFENNING, N. 
Phototrophic Purple and Green Bacteria in a 
Sewage Treatment Plant, 
W78-05883 5D 


PHILIPP, S. F. 
Decision-Making in the Development of Urban 
Waterfronts for Park/Business Use, 
W78-05716 6B 


PHILLIPS, R. C. 
Importance of Eelgrass Beds in Puget Sound, 
W78-05958 2L 


PROKOPENKO, V. A. 


PHILP, R. P. 
Alkaline Potassium Permanganate Degradation 
of Insoluble Organic Residues (Kerogen) Iso- 
lated from Recently-Deposited Algal Mats, 


W78-06000 5B 
PIERCE, K. V. 

Histology of Liver Tissue From Dover Sole, 

W78-05928 5C 
PIERCE, R. S. 


Hydrogen Input to the Hubbard Brook Experi- 
mental Forest, New Hampshire, During Last 
Decade, 

W78-06026 SA 


PILCHER, K. S. 
Relation of Water Temperature to Infections of 
Coho Salmon (Oncorhynchus Kisutch), Chin- 
ook Salmon (O. Tshawytscha), and Steelhead 
Trout (Salmo Gairdneri) with Aeromonas Sal- 
monicida and A. Hydrophila, 
W78-06172 5C 


PISANO, W.C. 
Procedures for Estimating Dry Weather Pollu- 
tant Deposition in Sewerage Systems, 
W78-05984 5B 


PODGAEVSKAYA, L. V. 
Effect of Artifical Aeration on Processes of 
Self-Purification in Clarifiers of a Sugar 
Refinery, (In Russian), 
W78-05812 5D 


POLAND, J. F. 
Land Subsidence Stopped by Artesian-Head 
Recovery, Santa Clara Valley, California, 
W78-06198 4B 


POMAREDA, C. 
Economic Analysis of Irrigation Production 


Functions: An Application of Linear Pro- 

gramming, 

W78-05714 3F 
POMYTKIN, B. A. 


Winter Flood in Leningrad on December 20, 
1973, 
W78-05800 2E 


POPLAVSKAYA, L. K. 
Investigation of the Dynamics of Snow-Cover 
Melting from Meteorological-Satellite Data, 
W78-05788 2C 


POPOV, A. YE. 
Emission Characteristics of Moist Stratified 
Structures in the VHF Range, 
W78-05791 2G 


POTAPOVA, N. A. 
Dynamics of the Bacterioplankton Population 
in the Uchinskoye Reservoir, (In Russian), 
W78-05729 SC 


POUGH, F. H. 
Acid Precipitation and Reproductive Success of 
Ambystoma Salamanders, 
W78-06145 5C 


POWERS, C. D. 
Dieldrin-Induced Destruction of Marine Algal 
Cells with Concomitant Decrease in Size of 
Survivors and Their Progeny, 
W78-0601 1 A 4 


PROKOPENKO, V. A. 
The Toxicity of Carbophos for 
Hydrobionts, (In Russian), 
W78-05711 > 


Some 





PROUTY, D. 


PROUTY, D. 
Diurnal Temperature Distribution in Small 
Water Reservoirs (Phase I), 


W78-05818 2H 


PUEL, D. 
Study of the Contamination of Marine Cul- 
tures, (In French), 


W78-05897 5B 


PUGNER, P. E. 
Regional Water Supply Planning by Interactive 
Systems Analysis, 


W78-05712 4A 
QUELJO, J. 

Harvesting a Nuisance, 

W78-05745 4A 


QUEIROZ, C.S. 
Procedures for Estimating Dry Weather Pollu- 
tant Deposition in Sewerage Systems, 


W78-05984 SB 


QUENSIERE, J. 
Mortality of Fish and Environmental Condi- 
tions in Lake Chad During a Period of Drought, 
(In French), 


W78-06037 2H 
QUICKE, G. V. 

Yeast Production on Spent Sulphite Liquor, 

W78-06078 5D 


RABINOVICH, YU. I. 
Some Results of Measurements of the Radio 
Emission of Soils Using a Highly Sensitive Air- 
craft Radiometer with a 3-cm Wave Range, 


W78-05792 2G 


RAHN, P. H. 
A Pump Test in the Dakota Sandstone at Wall, 
South Dakota, 


W78-05946 4B 


RAJAGOPAL, R. 
Impact of Land Use on Ground Water Quality 
in the Grand Traverse Bay Region of Michigan, 


W78-05778 SA 
RAMAMURTHY, A. S. 

Quadrant-Plate Weir, 

W78-05784 8B 


RANDOLPH, D. D. 
The Effect of Military Transportation Activi- 
ties on the Environment, 
W78-06126 4C 
RANEY, D.C. 
Turbine Aspiration for Oxygen Supplementa- 
tion, 


W78-06017 5G 


RAY, R. 
A Laboratory Study of the Stability of Sand- 
Filled Nylon Bag Breakwater Structures, 
W78-06121 8G 
RAYMOND, J. R. 
The Use and Integration of Ground and Sur- 
face Water Models in the 208 Planning Process, 
W78-05895 5B 


RAYZER, V. YU. 
Some Results of Measurements of the Radio 
Emission of Soils Using a Highly Sensitive Air- 
craft Radiometer with a 3-cm Wave Range, 


W78-05792 G 


PA-14 





AUTHOR INDEX 


REACH, R. C. 
Purification of Secondary Effluent in a Natural 
Sand Filter, 


W78-05902 5D 


REARDON, E. J. 
Computer Modelling of Groundwater 13C and 
14C Isotope Compositions, 


W78-05767 2F 


REDDY, G. Y. 
Effects of Soil, Cover Crop, and Nutrient 
Source on Amounts and Forms of Phosphorus 
Movement Under Simulated Rainfall Condi- 
tions, 


W78-05780 5B 


REGAN, R. W. 
Nitrogen Oxidation and Removal Efficiency 
Using Activated Algae, 


W78-06001 5D 


REINHART, K. G. 
Forests and Water: Effects of Forest Manage- 
ment on Floods, Sedimentation, and Water 
Supply, 
W78-06089 4C 
REISER, D. W. 
Determination of Physical and Hydraulic 
Preferences of Brown and Brook Trout in the 
Selection of Spawning Locations, 
W78-05802 8I 


RENEAU, R. B. JR. 
Influence of Artificial Drainage on Penetration 
of Coliform Bacteria from Septic Tank Ef- 
fluents into Wet Tile Drained Soils, 


W78-05881 5B 


REPINA, E. G. 
Effects of Temperature Factors in the Accumu- 
lation of Radioactive Nuclides in Fish, (In Rus- 
sian), 


W78-05891 SC 


RESHETOVA, L. S. 
Biological Activity of Soddy-Podzolic Soils Un- 
flooded and Flooded by the Water of Mozhaisk 
Reservoir, (In Russian), 


W78-05827 2G 


RICCA, V. T. 
Resources Allocation to Optimize Mining Pollu- 
tion Control, 


W78-06138 5G 


RICHARDSON, C. J. 
The Chemical Composition of Atmospheric 
Precipitation from Selected Stations in 
Michigan, 
W78-06027 SA 
RIFKIN, E. 
The Residue Up Take and Histology of Amer- 
ican Oysters (Crassostrea Virginica Gmelin) 
Exposed to Dieldrin, 


W78-06158 SC 


RIGBY, R. A. 
The Acute and Chronic Effects of Cadmium or 
the Estuarine Mysid Mysidopsis Bahia, 


W78-06152 5C 
RITCHIE, J. C. 

Fallout Cesium-137 in Cultivated and Noncul- 

tivated North Central United States 

Watersheds, 

W78-05779 5B 


RITENOUR, B. G. 
The White Amur as a Biological Control for 
Aquatic Weeds in Indiana, 


W78-05936 4A 
ROBERTSON, A. 

An Ecological Model for Lake Ontario Model 

Formulation, Calivration, and Preliminary 

Evaluation, 

W78-06119 2H 


ROBINSON, F. W. 
Cooling Discontinuous Waters with a Single 
Refrigeration Unit, 


W78-06146 5G 
ROBINSON, R. B. 
Cost Optimization of Rural Water Systems, 
W78-05810 8B 
ROBISON, T. M. 


Public Water Supplies of North Carolina, Pant 
5. Southern Coastal Plain, 
W78-06178 4A 


ROMANOV, A. V. 
Characteristics of Some Regularizing 
Procedures for Determining the Morphometric 
Characteristics of a River Channel, 
W78-05798 2E 


ROWLAND, R. G. 
Dieldrin-Induced Destruction of Marine Algal 
Cells with Concomitant Decrease in Size of 
Survivors and Their Progeny, 


W78-0601 1 5C 
RUBIN, K. A. 

Challenging Effluent Limitations, 

W78-05759 5G 


RUBINS, E. J. 
Effects of Deicing Salts and Lead Upon Trees, 
Shrubs and Soils in Connecticut, 
W78-05787 5B 


RUDZITIS, G. 
The Environmental Costs of Landfills and In- 
cinerators, 
W78-05738 SE 


RULA, A. A. 
The Effect of Military Transportation Activi- 
ties on the Environment, 
W78-06126 4c 


RUNKEL, K. H. 
Environmental Influences on the Accumulation 
of Lead, Cadmium, Mercury, Antimony, Ar- 
senic, Selenium, Bromine and Tin in Unicellu- 
lar Algae Cultivated in Thailand and in Ger- 
many, 
W78-05998 5C 


RUSCHI, A. 
A Search for Cytopathogenic Viruses in Sur- 
face and Coastal Sea Water in the Province of 
Pisa (Italy), (In Italian), 
W78-06023 5B 


RUSSELL, L. L. 
Chemica! Aspects of Ground Water Recharge 
with Wastewaters, 
W78-06141 5B 


RYABOV, A. K. 
Effect of Artifical Aeration on Processes of 
Self-Purification in Clarifiers of a Sugar 
Refinery, (In Russian), 
W78-05812 5D 


RYAN, J. A 
A Field 

Sewage S 
W78-0605 


A Field 

Sewage § 
tractabilil 
W78-060 


RYLOV, S. 
Characte 
and Gro 
Basin wi 
W78-057 


SAIFULLA 
Inhibitor 
Dinoflag 
W78-061 


SAINDON 
Quality 
Water ° 
Quality 
W78-06! 


SALO, T. 
Dynami 
rigated | 
W78-06 


SALYAM 
Analysi 
AL and 
of ZR-S 
W78-06 


SAMS, B. 
Compa 
and its 
W78-0€ 


SANDBE 
Selecte 
Cedar | 
ty, Uta 
W78-0 


SANDIF! 
Chlord 
Systen 
W78-0 


SANTOI 
Memb 
of Ind 
W78-0 


SASSEV 
Paleos 
Chem 
Lakes 
W78-( 


SAUCIE 
Chlor 
Syste! 
W78- 


SAUND 
Wate 
Near: 
(1974 
W78- 


SAWHI 
The } 
Treat 
Grou 
Tens | 
W78- 











trol for 


4A 


> Model 
liminary 


t Single 


ms, 

8B 
na, Part 

4A 
larizing 
ometric 

2E 
e Algal 
Size of 


x 


5G 


| Trees, 


5B 


and In- 


SE 


Activi- 

4c 
ulation 
ry, Ar- 
nicellu- 
in Ger- 

5C 
in Sur- 


ince of 


SB 


charge 


5B 


ses of 
Sugar 








RYAN, J. A. 
A Field Study of the Agricultural Use of 
Sewage Sludge: II. Effect on Soil N and P, 


W78-06059 SE 


A Field Study of the Agricultural Use of 
Sewage Sludge: III. Effect on Uptake and Ex- 
tractability of Sludge-Borne Metals, 


W78-06060 5D 


RYLOV, S. P. 
Characteristics of the Interrelation of Surface 
and Ground Waters in the Karakengir River 
Basin with a Disturbed Natural Regime, 
W78-05794 2F 


SAIFULLAH, S. M. 


Inhibitory Effects of Copper on Marine 
Dinoflagellates, 
W78-06157 sc 
SAINDON, L. G. 


Quality of Rivers of the United States, 1974 
Water Year--Based on the National Stream 
Quality Accounting Network (NASQAN), 


W78-06192 SA 


SALO, T. L. 
Dynamics of Water-Soluble Salts in Soil Ir- 
rigated with Sewage Water, 


W78-06010 5D 


SALYAMON, G. S. 
Analysis of the Fluorine Ion in the Presence of 
AL and CA Ions in Air and Water with the Use 
of ZR-Spadns Reagent, (In Russian), 


W78-06008 SA 


SAMS, B. L. 
Comparative Chemistry of a Cooling Reservoir 
and its Water Source, 


W78-06114 5B 


SANDBERG, G. W. 
Selected Hydrologic Data, Parowan Valley and 
Cedar City Valley Drainage Basins, Iron Coun- 
ty, Utah, 


W78-06180 7C 


SANDIFER, S. H. 
Chlordane Contamination of a Municipal Water 
System, 


W78-05963 SC 


SANTORI, M. 
Membrane Processes Used for the Treatment 
of Industrial Effluents, 


W78-06082 5D 
SASSEVILLE, D. R. 
Paleogeochemistry and _ Interstitial Water 


Chemistry from Sediments of Five Maine 
Lakes, 


W78-06199 2H 


SAUCIER, J. W. 
Chlordane Contamination of a Municipal Water 


System, 

W78-05963 5C 
SAUNDERS, K. D. 

Water Resources Research Program, 

Nearshore Currents at Point Beach, Wisconsin 

(1974-1975), 

W78-06123 2H 


SAWHILL, G. S. 
The Effect of the Spray Irrigation of Secondary 
Treated Effluent on the Vegetation, Soils and 
Groundwater Quality in a New Jersey Pine Bar- 
rens Habitat, 


W78-06135 5B 





AUTHOR INDEX 


SAYIGH, B. A. 
Temperature Effects on the Activated Sludge 
Process, 


W78-06115 5D 


SAYLE, F.C. 
Seepage from a Trapezoidal and a Rectangular 
Channel Using Variational Inequalities, 


W78-06098 4B 


SCARPACE, F. L. 
The Use of Satellite Imagery for Lake Classifi- 
cation in Wisconsin, 


W78-05935 2H 


SCAVIA, D. 
An Ecological Model for Lake Ontario Model 


Formulation, Calibration, and Preliminary 
Evaluation, 
W78-06119 2H 


SCHAEFER, F. T. 
Report of the River Master of the Delaware 
River for the Period December 1, 1975 -- 
November 30, 1976, 
W78-06181 4A 

SCHAFER, H. A. 
Characteristics of 
Discharges, 1976, 
W78-05912 


Municipal Wastewater 


5B 


Pollutants in Sediments Off Palos Verdes, 


W78-05917 5B 


SCHELSKE, C. L. 
Nutrient Enrichment and Eutrophication of 
Lake Michigan, 


W78-05970 SC 


SCHIEMANN, D. A. 
Salmonella and _ Bacterial Indicators in 
Ozonated and Chlorine Dioxide-Disinfected Ef- 
fluent, 
W78-05890 SA 
SCHLESINGER, W. H. 
The Use of Water and Minerals by Evergreen 
and Decidious Shrubs in Okefenokee Swamp, 
W78-06087 21 


SCHRAMEL, P. 
Environmental Influences on the Accumulation 
of Lead, Cadmium, Mercury, Antimony, Ar- 
senic, Selenium, Bromine and Tin in Unicellu- 
lar Algae Cultivated in Thailand and in Ger- 
many, 


W78-05998 x 


SCHREIBER, J. D. 
Aqueous- and Sediment-Phase Phosphorus 
Yields from Five Southern Pine Watersheds, 


W78-05781 5B 


SCHULZ, H. W. P. 
Simple Methods for Rainfall-Runoff-Process. 
Runoff Hydrograph Curves for Rain and Mixed 
Water Canals (Einfache Modelle fuer 
Niederschlag-Abfluss-Prozesse. Abfluss- 
ganglinien fuer Regen und Mischwasser- 


kanaele), 

W78-05823 5D 
SCHULZ, R. S. 

Water Use Rates for Rural Water Systems, 

W78-05809 6B 


SCHULZE, R. E. 
Interception by Pinus Patula in Relation to 
“Rainfall Parameters, 
W78-06104 


pS 









SHERWOOD, M. J. 


SCOTT-SHAW, C.R. 
Intérception by Pinus Patula in Relation to 


Rainfall Parameters, 
W78-06104 21 


SEKIZAWA, T. 
Mass Transfer in the Liquid Phase with Tubu- 
lar Waste-Water Treatment Contractor, 


W78-05892 SD 


SELIGER, H. H. 
Phytoplankton Growth, Dissipation and Suc- 
cession in Estuarine Environments, 
W78-06047 5C 
SEMENCHENKO, L. V. 
Remote Determination of the Concentration of 
Suspended Particles in the Water of Reservoirs 
on the Basis of Measurements of Spectral Lu- 
minance Coefficients, 
W78-05790 2H 
SENECA, E. D. 
Propagation and Use of Spartina Alterniflora 
for Shoreline Erosion Abatement, 
W78-05751 4A 
SHANHOLTZ, V. O. 
Generating Rainfall Excess Based on Readily 
Determinable Soil and Landuse Characteristics, 
W78-05945 2A 


SHARKOYV, YE. A. 
Emission Characteristics of Moist Stratified 
Structures in the VHF Range, 
W78-05791 2G 
SHARP, D. G. 
Virus Particle Aggregation and Halogen Disin- 
fection of Water Supplies, 


W78-05991 SF 


SHARPE, W. E. 
The Impact of Water Saving Water Closets on 
Building Drains and Sewers, 


W78-05904 3D 


SHEADER, M. 
Sources of Variability in the Benthic Macrofau- 
na off the South Northumberland Coast, 1971- 
1976, 


W78-06167 2L 


SHEARMAN, R. J. 
The Speed and Direction of Movement of 
Storm Rainfall Patterns with Reference to 
Urban Storm Sewer Design, 
W78-05776 5B 
SHELDON, R. W. 
Structure of Pelagic Food Chain and Relation- 
ship Between Plankton and Fish Production, 
W78-05961 2L 
SHEPPARD, J. M. 
The Acute and Chronic Effects of Cadmium on 
the Estuarine Mysid Mysidopsis Bahia, 


W78-06152 sc 


SHERWOOD, M. J. 
Fin Erosion Disease and Liver Chemistry: Los 
Angeles and Seattle, 


W78-05929 5C 
Fin Regencration in Dover Sole, 
W78-05930 5C 


Histology of Liver Tissue From Dover Sole, 


W78-05928 5c 





SHIBLEY, M. E. 


SHIBLEY, M. E. 
Seasonal Nutrient and Sodium Accumulation in 
the Macrophyte Pontederia Cordata, 


W78-06085 21 
SHIDHAYE, V. M. 

Protection of Underground Water Mains 

Against Corrosion, 

W78-05826 8G 


SHIRLEY, E. C. 
Highway Operation and Plant Damage-Data 
Appendix (Soil Chemistry, Salt Application, 
Ozone, Precipitation), 
W78-06131 4c 


SHIROKOVA, E. L. 
Correlation of the Processes of Synthesis to 
Destruction of Organic Matter in Relation to 
the Annual Water Content in the Mozhaisk 
Reservoir, (In Russian), 
W78-05874 5C 


SHIRYAYEVA, T. A. 
Emission Characteristics of Moist Stratified 
Structures in the VHF Range, 
W78-05791 2G 


SHUMATE, K. S. 
Resources Allocation to Optimize Mining Pollu- 
tion Control, 
W78-06138 5G 


SHVANGIRADZE, A. V. 
A Study of the Possible Use of Ion-Exchange 
Resins in Textile Wastewater Treatment, (In 
Russian), 
W78-05886 5D 


SIEFERT, E. 
Phototrophic Purple and Green Bacteria in a 
Sewage Treatment Plant, 
W78-05883 5D 


SIEGFRIED, C. A. 
Ecological Studies in the Western Sacramento- 
San Joaquin Delta During a Dry Year, 


W78-06042 2L 
SILCO, E. 

Rotenone Tolerances of Stream-Bottom In- 

sects, 

W78-06156 > 
SILVEY, J. K. 


Comparative Chemistry of a Cooling Reservoir 
and its Water Source, 
W78-06114 5B 


SILVIERA, D. J. 
Sewage Sludge-Soil Systems: A Study of Metal 
Forms and Effect of Metals on Carbon and 
Nitrogen Transformations, 
W78-06139 5C 


SIMMERS, I. 
Effect of Soil Heat Flux on the Water Balance 
of a Small Catchment, 
W78-05777 2G 


SINGER, M. 
Enginecring and Pedological Properties of Soils 
as they Affect Soil Erodibility, 
W78-06036 2G 


SINNHUBER, R. O. 
Trout Hepatic Enzyme Activation of Aflatoxin 
BI in a Mutagen Assay System and the Inhibi- 
tory Effect of PCBs, 
W78-06160 oe 


PA- 16 





AUTHOR INDEX 


SIRNIK, V. 
Lead Contamination in Drinking Water in 
Ljublijana, (In Slovenian), 


W78-05981 5A 
SLOCOMB, J. 

The ABC’s of Diatom Identification Using 

Laser Holography, 

W78-06035 5A 
SLOEY, W. E. 

Use of a Natural Marsh for Wastewater Polish- 

ing, 

W78-05960 5D 
SLOSS, J. M. 


Seepage from a Trapezoidal and a Rectangular 
Channel Using Variational Inequalities, 
W78-06098 4B 


SMIKUN, T. YA. 
Effect of Artifical Aeration on Processes of 
Self-Purification in Clarifiers of a Sugar 
Refinery, (In Russian), 
W78-05812 5D 


SMITH, E. E. 
Resources Allocation to Optimize Mining Pollu- 
tion Control, 
W78-06138 5G 


SMITH, E. M. 
Distribution of Viral and Bacterial Pathogens in 
a Coastal Canal Community, 


W78-05880 5B 
SNYDER, D. E. 

Terminologies for Intervals of Larval Fish 

Development, 

W78-05757 2H 
SOKOL’SKAYA, T. I. 

The Toxicity of Carbophos for Some 

Hydrobionts, (In Russian), 

W78-05711 5C 


SOKOLOV, YU. S. 
Investigation of the Dynamics of Snow-Cover 
Melting from Meteorological-Satellite Data, 
W78-05788 i 


SOMMERS, L. E. 
Phosphorus Dynamics in Soils Irrigated with 
Municipal Wastewater, 
W78-05937 5D 


SPANGLER, F. L. 
Use of a Natural Marsh for Wastewater Polish- 
ing, 
W78-05960 5D 


SPENCE, J. 
Production of Chironomus, Procladius, and 
Chaoborus at Different Levels of Phytoplank- 
ton Biomass in Lake Memphremagog, Quebec- 
Vermont, 
W78-05968 5C 


SPITZER, P. R. 
Organochlorine Residues in New Jersey Osprey 
Eggs, 
W78-06150 SA 


SPOSITO, G. 
Fundamental Stochastic Models of the Trans- 
port of Water and Solutes Through Saturated 
and Unsaturated Porous Media, 
W78-06064 2G 


Trace Metal Distributions Among the Humic 
Acid, the Fulvic Acid, and Precipitable Frac- 





tions Extracted with NaOH from Sewage STOLYARO' 
Sludges, a Leen 
irculatt! 
W78-05888 5A o76-05893 
ST, W. F. 
Acoustic Emission and Mechanical Properties | STONE, D.\ 
of Snow Related to Avalanche Release, Vermont 's 
W78-06129 x W78-05801 
STANFORD, J. A. STOTT, W. 
Comparative Chemistry of a Cooling Reservoir Trout Her 
and its Water Source, | BlinaM 
W78-06114 5B tory Effec 
W78-061 6 
STANTUREF, J. 


Jamesport Transmission Exits; A Review for i STREET, L. 


the Town of Riverhead of the Long Island Bacterial 
Lighting Company Application to the New| Southwes 
York Public Service Commission for a Cer. W78-0611 


tificate of Environmental Compatibility and | 

Public Need for the Jamesport Transmission STUMM, W 
Exits, | Chemical 
W78-05816 6g | W78-0586 


Review of the Flint Creek Small Watershed | SUBRAMA 








Project, Draft Environmental Impact Statement Quadrant 
for the Ontario County Environmental Manage- W78-0578 
ment Council, 
W78-05814 SUCOFF, F 
Effects ¢ 
STEIN, J. Along Mi 
Water for the Wealthy, W78-057! 
W78-05750 5G } 
SUKENIK, 
STENGEL, E. f Chlorine 
Environmental Influences on the Accumulation W78-058 
of Lead, Cadmium, Mercury, Antimony, Ar- | 
senic, Selenium, Bromine and Tin in Unicellu.  SUMSION. 
lar Algae Cultivated in Thailand and in Ger- Selected 
many, Cedar C 
W78-05998 sc | ty, Utah 
W78-061 
STENQUIST, R. J. 
Long-Term Performance cf a Coupled Trick. | SUTCLIFI 
ling Filter-Activated Sludge Plant, Structur 
W78-05856 5D ship Bet 
W78-055 
STEPANENKO, G. A. 
The Physiological-Hygienic Importance of | SUZUKI, | 
Fluorine Content in Drinking Water, (In Rus- Electror 
sian), | mercial 
W78-05806 5C Column 
W78-06 
Ten Years of Water Fluorination in Ivano- 
Frankovsk, (In Russian), SWANSO: 
W78-06024 SF | Assessr 
| in Lake 
STEPHENSON, D. W78-05 
Flow Attenuation in Sewers, | 
W78-05830 8B | SWINFOI 
Organo 
STEPHENSON, G. R. Eggs, 
Bacterial Variations in Streams from a } W78-06 
Southwest Idaho Rangeland Watershed, 
W78-06116 5B | §SYMES, 
STEPHENSON, R. L. ee 
A Micro-Kjeldahl Technique for Nitrogen | -W78-06 
Determination in Water, Wastewater, and 
Sludge, SZIDAR( 
W78-05878 SA A Stoc 
STEVENS, D. G. — 


Survival of Steelhead Trout (Salmo Gairdner) | qapaqa 
Eggs, Embryos, and Fry in Air-Supersaturated 


Nutrie 

Water, W78-04 
W78-06153 SC 

STOERMER, E. F. yer 

Environmental Status of the Lake Michigan (Dino 

Region, Volume 4. Phytoplankton of Lake compa 

Michigan, ) _ W78-0 
W78-05973 5C 








ig Island 
he New 
r a Cer. 
ility and 
SMission 


66 


fatershed | 


tatement 
Manage- 


6G 


5G } 


mulation 
yny, Ar- 
Jnicellu- 





STOLYAROVA, A. A. : 
The Development of Heterotrophic Bacteria in 
Circulating Water Systems, (In Russiaa), 


W78-05893 5C 
STONE, D. W. 

Vermont’s Water Resource Research Needs, 

W78-05801 6B 


| STOTT, W. T. 


view for | 


in Ger- | 


8B 


rom 4 


litrogen 
r, and 


SA 
irdneri) 
turated 


5C 


ichigan | 
- Lake | 


sc ? 





Trout Hepatic Enzyme Activation of Aflatoxin 
Bl in a Mutagen Assay System and the Inhibi- 
tory Effect of PCBs, 


W78-06160 SC 


STREET, L. V. 
Bacterial Variations in Streams from a 
Southwest Idaho Rangeland Watershed, 


W78-06116 5B 


STUMM, W. 
Chemical Interaction in Partical Separation, 


W78-05865 5D 


SUBRAMANYA, K. 
Quadrant-Plate Weir, 


W78-05784 8B 


SUCOFF, E. 
Effects of Deicing Salts on Woody Vegetation 
Along Minnesota Roads, 


W78-05786 5B 
SUKENIK, W. H. 

Chlorine and Acid Conditioning of Sludge, 

W78-05847 sD 


SUMSION, C. T. 
Selected Hydrologic Data, Parowan Valley and 
Cedar City Valley Drainage Basins, Iron Coun- 
ty, Utah, 


W78-06180 7C 


SUTCLIFFE, W. H. JR 
Structure of Pelagic Food Chain and Relation- 
ship Between Plankton and Fish Production, 


W78-05961 2L 


SUZUKI, N. 
Electron-Beam Oxidation Treatment of a Com- 
mercial Dye by Use of a Dual-Tube Bubbling 
Column Reactor, 


W78-06079 sD 


SWANSON, B. L. 
Assessment of Whitefish and Related Species 
in Lakes Michigan and Superior, 


W78-05971 2H 


SWINFORD, D. M. 
Organochlorine Residues in New Jersey Osprey 
Eggs, 


W78-06150 SA 


SYMES, G. L. 
Planning for Cleaning Up an Estuary--Part II: 
Physical Planning for the Mersey, 


W78-06062 5G 
SZIDAROVSZKY, F. 

A Stochastic Model of Levee Failure, 

W78-05724 8D 


TABATABAI, M. A. 
Nutrient Content and Precipitation Over Iowa, 


W78-06020 SA 
TANGEN, K. 
Blooms of Gyrodinium Aureolum 


(Dinophyceae) in North European Waters, Ac- 
companied by Mortality in Marine Organisms, 
W78-06165 5C 


AUTHOR INDEX 


TARAPCHAK, S. J. 
Environmental Status of the Lake Michigan 
Region, Volume 4. Phytoplankton of Lake 
Michigan, 


W78-05973 5C 


TARASOV, E. A. 
Hygienic Assessment of Biological Fish Ponds 


Used for Purification of Sewage From 
Livestock Farms, (In Russian), 


W78-06032 SD 


TASH, J.C. 
Cooling Discontinuous Waters with a Single 
Refrigeration Unit, 


W78-06146 5G 
TAUXE, G. W. 

Optimal State Analysis of Reservoirs, 

W78-05817 4A 


TESAR, F. J. 
Identification of Larval Fishes Taken from the 
Inshore Waters of Southeastern Lake Michigan 
Near the Donald C. Cook Nuclear Plant, 1973- 
1975, 


W78-05758 2H 


THAYER, G. W. 
Importance of Eelgrass Beds in Puget Sound, 
W78-05958 2L 


THEISEN, B. F. 
Feeding Rate of Mytilus Edulis L. (Bivalvia) 
from Different Parts of Danish Waters in Water 
of Different Turbidity, 


W78-06170 2L 


THOFT-CHRISTENSEN, P. 
Random Search Optimization: Stopping Rules, 
W78-05727 2A 


THOMPSON, C. G. 
Recovery of Lime and Magnesium in Potable 
Water Treatment, 


W78-05990 SF 


THORELL, L. 
Discharge of Nitrogen, Phosphorus and Or- 
ganic Matter into the Gulf of Bothnia, 


W78-05905 SB 


THURBER, N. J. 
Identification of Larval Fishes Taken from the 
Inshore Waters of Southeastern Lake Michigan 
Near the Donald C. Cook Nuclear Plant, 1973- 
1975, 


W78-05758 2H 


TIEMEIER, O. W. 
Effects of Dietary Addition of Vitamins C and 
D3 on Growth and Calcium and Phosphorus 
Content of Pond-Cultured Channel Catfish, 


W78-05964 5C 


TIEN, C. 
New Approach to Bacterial Kinetics in Waste- 
water, 


W78-05894 SC 
TILLY, L. J. 

Effects of Submerged Macrophytes on 

Heleoplanktonic Cladocera, 

W78-05980 5C 
TINCHER, W.C. 

Dyebath Reuse in Batch Dycing, 

W78-0608 1 5D 


VANDERAH, S. 


TOME, C. 
Water Resources Research Program, 
Nearshore Currents at Point Beach, Wisconsin 
(1974-1975), 


W78-06123 2H 


TOOR, H. S. 
Effect of Dissolved Oxygen on the Survival 
and Hatching of Eggs of Scale Carp, 


W78-05953 SC 


TRAPP, H. JR. 
Water Resources Inventory of Northwest 
Florida, 


W78-06183 6D 


TRICKER, A. S. 
The Infiltration Cylinder: Some Comments on 
its Use, 


W78-06103 2G 


TRIPLETT, G. B. JR. 
Transport of Atrazine and Simazine in Runoff 
from Conventional and No-Tillage Corn, 


W78-05782 5B 
TROTT, W. J. 

Optimal State Analysis of Reservoirs, 

W78-05817 4A 


TROYAN, J. J. 
Cost-Effectiveness of On-Site and Community 
Sewerage Alternatives, 


W78-05910 5D 
TSAI, K-C. 

Aerobic Digestion of Sewage Lime Sludge, 

W78-06095 5D 


TUNG, Y.-K. 
Methodology for Analyzing Effects of Ur- 
banization on Water Resource Systems, 


W78-05938 5c 


TUNHEIM, J. A. 
Application of Heat-Flow Temperature Model 
for Remotely Assessing Near Surface Soil 
Moisture by Thermography, 


W78-05932 2G 


TURNER, R. K. 
The Recreational Resp to Changes in 
Water Quality: A Survey and Critique, 
W78-05728 





5G 


TWADDLE, W. W. 
Heat Recovering Incineration of Organic Emis- 
sions Saves $970/000/Yr in Fuel Costs, 


W78-06072 SE 


TYAGI, A. K. 
Studies on the Characteristics and Disposal 


Problems of Industrial Effluents with 
Reference to ISI Standards: (Part II), 
W78-06132 5G 


UYSAL, H. 
Heavy Metals in the Burrowing Bivalve Scro- 
bicularia Plana from the Tamar Estuary in 
Relation to Environmental Levels, 


W78-06169 5C 


VAKIL, S. J. 
Criteria for the Use of Vertical Averaging in 
Great Lakes Dispersion Models, 


W78-05947 5B 


VANDERAH, S. 
Handling and Disposal of Sludges from Com- 
bined Sewer Overflow Treatment, Phase I - 
Characterization, 


W78-05987 SE 


PA-17 








VANDERKLOET, S. 

VANDERKLOET, S. 

Distribution, Seasonality, and Biomass of 
Aquatic Macrophytes in Lake Opinicon 
(Eastern Ontario), 

W78-06088 2H 
VANLOON, L. 

Water Resources Research Program, 


Nearshore Currents at Point Beach, Wisconsin 
(1974-1975), 
W78-06123 2H 
VERMA, S. R. 

Studies on the Characteristics and Disposal 


Problems of Industrial Effluents with 

Reference to ISI Standards: (Part II), 

W78-06132 5G 
VESTERGAARD, I. 

Spray Drying Techniques for By-Product 

Recovery, 

W78-06068 5D 
VIGERSTAD, T. J. 

Effects of Submerged Macrophytes on 

Heleoplanktonic Cladocera, 

W78-05980 5C 


VIRARAGHAVAN, T. 
Influence of Temperature on the Performance 
of Septic Tank Systems, 


W78-05852 5D 
VISCHER, D. 

Use of Mixing Pipes to Improve the Flow of 

Waste Water into Lakes (Einsatz von 


Mischrohren Zur Verbesserung der Einleitung 
von Abwasser in Seen), 
W78-05829 SE 


VISKANTA, R. 
Interferometric Observations of the Tempera- 
ture Structure in Water Cooled or Heated from 
Above, 


W78-05942 2D 


VLASOVA, Z. G. 
Participation of Microorganisms in the Purifica- 
tion of Sewage from Cyanides, (In Russian), 


W78-05889 5D 


VLASYUK, I. A. 
Dynamics of Water-Soluble Salts in Soil Ir- 
rigated with Sewage Water, 


W78-06010 5D 


VOGT, R. C. 
Environmental Status of the Lake Michigan 
Region, Volume 16. Amphibians and Reptiles 
of the Lake Michigan Drainage Basin, 
W78-05976 oe 


VOLKER, R. E. 

Identification of Distributed Parameters in 
Groundwater Basins, 

W78-06100 2F 


VOROB’EV, P. K. 
Study of the Physical Characteristics of the Ac- 
tive Horizon of Undrained Bogs (Issledovanie 


Fizicheskikh §Kharakteristik Deyatelnogo 

Gorizonta Neosushennykh Bolot), 

W78-05760 21 
VOSTRYAKOVA, N. V. 

Estimation of Snow-Cover Dynamics for 


Forecasts of the Spring Flood in the Gornyy 
Altay from Satellite Data, 
W78-05789 2C 


PA-18 


AUTHOR INDEX 


VYKHRISTYUK, L. A. 
Organic Matter Distribution Characteristics in 





the Shoal Sedi ts of the Sel Delia in 

Lake Baikal, (In Russian), 

W78-06034 5B 
WADE, J.C. 

Measurement of Sediment Control Impacts on 

Agriculture, 

W78-05701 5G 
WAGNER, G. 


Investigation of the Suspended Solids from 
Lake Constance Affluents, (In German), 
W78-06016 SB 


WALKER, J. D. 


Role of Autochthonous Bacteria in the 
Removal of Spilled Oil from Sediment, 
W78-06012 5G 


WALLACE, D.N. 
Two Anomalies of Fish Larval Transport and 
Their Importance in Environmental Assess- 
ment, 
W78-06155 SC 


WALLACE, G. J. 
Environmental Status of the Lake Michigan 
Region, Volume 14. Birds of the Lake Michigan 
Drainage Basin, 
W78-05975 5C 


WALSH, L. M. 
A Field Study of the Agricultural Use of 
Sewage Sludge: II. Effect on Soil N and P, 
W78-06059 SE 


A Field Study of the Agricultural Use of 
Sewage Sludge: III. Effect on Uptake and Ex- 
tractability of Sludge-Borne Metals, 


W78-06060 5D 


WANG, F.C. 
Concepts and Techniques for Evaluation of 
Energy-Related Water Problems, 


W78-05940 6A 


WARTIOVAARA, J. 
Discharge of Nitrogen, Phosphorus and Or- 
ganic Matter into the Gulf ofBothnia, 
W78-05905 5B 


WASSON, R. J. 
Last-Glacial Alluvial Fan Sedimentation in the 
Lower Derwent Valley, Tasmania, 
W78-06105 2J 


WATERS, T. F. 
Effects of Silt and Turbidity from Agricultural 
Drainage on Benthic Invertebrates in Streams 
in Western Minnesota, 


W78-06065 4D 
WEINBERGER, L. W. 

Eutrophication and Water Pollution, 

W78-05982 3¢ 
WEINBERGER, P. 

The Fate of Fenitrothion in an Aquatic 

Ecosystem, 

W78-06161 5C 


WEISMAN, R. N. 
The Effect of Evapotranspiration on Stream- 
flow Recession, 
W78-06107 2D 
WELCH, E. B. 
Phosphorus Loading and Response in Lake 
Vanern Nearshore Areas, 
W78-05966 sc 





WELLS, F. C. 

Hydrology and Water Quality of the 
Atchafalaya River Basin, 

W78-06184 4A 


WERNER, R. G. 
Current Level of Taxonomic Information on 
Great Lakes Fish Eggs and Larvae, 
W78-05754 2H 


WETZEL, R. G. 
Dissolved Organic Matter and Lake Metabol- 


WOLMAN, ¢ 
Selecting 
Planning a 
W78-05736 


WwOODHOU: 
Propagatic 
for Shorel 
W78-0575: 


WOODWAKF 
Effects of 





ism, 
W78-06142 SC 


WHARFE, J. R. 
The Intertidal Sediment Habitats of the Lower 
Medway Estuary, Kent, 
W78-06002 SC 


WHITING, D. M. 
Use of Climatic Data in Estimating Storage 
Days for Soils Treatment Systems, 
W78-05993 SE 


WHITLATCH, R. B. 
Seasonal Changes in the Community Structure 
of the Macrobenthos Inhabiting the Intertidal 
Sand and Mud Flats of Barnstable Harbor, 
Massachusetts, 
W78-05967 2L 


WIDDOWS, J. 
Physiological Indices of Stress in Mytilus Edu- 
lis, 
W78-06168 SC 


WIEDERHOLM, T. 
Benthos of an Acid Lake, 
W78-06154 5C 


WIEMEYER, S.N. 
Organochlorine Residues in New Jersey Osprey 
Eggs, 
W78-06150 SA 


Organochlorine Residues in Potential Food 
Items of Marine Bald Eagles (Haliaeetus Leu- 
cocephalus), 1966 and 1974, 

W78-06164 SA 


WIERENGA, P. J. 
Solute Distribution Profiles Computed with 
Steady-State and Transient Water Movement 
Models, 
W78-06110 2G 


WILLIAMS, D. D. 
Movement of Benthos During the Recoloniza- 


tion of Temporary Streams, 
W78-06159 sc 


WILSON, G. E. 
Water Recycling Flow Scheme for Tomato 
Processing Plant Controls Soil Accumulations, 
W78-06067 sD 


WILSON, R. E. 
Acid Precipitation and Reproductive Success of 
Ambystoma Salamanders, 
W78-06145 5C 


WINDSOR, J. S. 
A Mathematical Model for the Analysis of 
Multi-Reservoir Flood Control Systems, 
W78-05721 4A 


WOLK, K.. 
Oil Pollution on the Polish Coast of the Baltic 
Sea, (In Polish), 
78-05907 5C 


——————— 


Shrubs an 
W78-0578 


woRK, E. . 
Utilizatio 
Prairie Pc 
W78-0597 

WRIGHT, . 
Effects 
Urchin F 
W78-059: 


WURSTER 
Dieldrin- 
Cells wi 
Survivor 
W78-060 


YAIR, A. 
Trends « 
Slopes 
ments, 
W78-06! 


ee 


YANG, E. 
Alkaline 
of Inso 

lated fr 


W78-06 


YANG, P 
Nature 
waters, 
W78-0€ 


YARON, 
Behavi 
Sewag' 
W78-0: 


YASTRE 
The M 
into F 
scapes 
W78-0 


YEH, W 
Optim 
W78-( 





» YOUNG 
Chlor 
Ww78-( 


} 

| Halos 

j Knov 
W78- 


Mari 
W78- 


\ 

Meta 
} Area 
| WTB. 
' 

Metz 
| Disc 
| W78 


Met: 
) W78 








the 


4A 


on on 


tabol- 


5C 


Lower 


lorage 


SE 


icture 
arbor, 


2L 


Edu- 


SA 


with 
‘ment 


niza- 


SC 


mato 
ons, 
5D 


ss of 


5c 


is of 


4A 


saltic 


S& 








maemnucinnani — 


| 





WOLMAN, G. M. ‘ 
Selecting Alternatives in Water Resources 
Planning and the Politics of Agendas, 
W78-05736 6B 


WOODHOUSE, W. W. JR. 
Propagation and Use of Spartina Alterniflora 
for Shoreline Erosion Abatement, 
W78-05751 4A 


WOODWARD, M. A. 
Effects of Deicing Salts and Lead Upon Trees, 
Shrubs and Soils in Connecticut, 
W78-05787 5B 


woORK, E. A. JR 
Utilization of Satellite Data for Inventorying 
Prairie Ponds and Lakes, 
W78-05979 2H 


WRIGHT, J. L. 
Effects of Hexavalent Chromium on Sea 
Urchin Embryos and Brittle Stars, 
W78-05924 se 


WURSTER, C. F. 
Dieldrin-Induced Destruction of Marine Algal 
Cells with Concomitant Decrease in Size of 
Survivors and Their Progeny, 
W78-06011 a 


YAIR, A. 
Trends of Sediment Removal from Arid Scree 
Slopes Under Simulated Rainstorm Experi- 
ments, 
W78-06108 2J 


YANG, E. 
Alkaline Potassium Permanganate Degradation 
of Insoluble Organic Residues (Kerogen) Iso- 
lated from Recently-Deposited Algal Mats, 
W78-06000 5B 


YANG, P. Y. 

Nature and Treatability of Dyeing Waste- 
waters, 

W78-06080 5D 


YARON, B. 

Behavior of Anionic Surfactants in a Soil- 
Sewage Effluent System, 

W78-05900 5B 


YASTREBOV, M. T. 
The Migration oi 728U, 226Ra, 232Th and 40K 
into Floodplain Soils »f Superaquatic Land- 
scapes of the Bityug River, (In Russian), 


W78-05822 5B 
YEH, W. W-G. 

Optimal State Analysis of Reservoirs, 

W78-05817 4A 


YOUNG, D. R. 
Chlorinated Benzenes in Palos Verdes Flatfish, 
W78-05920 x 


Halogenated Hydrocarbons in Wastewaters: 
Knowns and Unknowns, 
W78-05914 SB 


Marine Bird Deaths at Los Angeles Zoo, 
W78-05926 >. 38 


Metals in Mussels from Harbors and Outfall 
Areas, 


W78-05922 5B 
Metals in Power Plant Cooling Water 
Discharges, 

W78-05913 SB 


Metals in Seafoods Near Outfalls, 
W78-05921 SC 


AUTHOR INDEX 


Precision of Chlorinated Hydrocarbon Mea- 
surements, 
W78-05918 5A 


YPERLAAN, G. J. 
Spatial Interpolation of Daily Totals of Rain- 
fall, 
W78-05766 2B 


YUSHKEVICH, E. S. 
Sedimentation on the Membrane Surface of a 
Hyperfiltration Water-Distilling Apparatus, (In 
Russian), 
W78-06091 3A 


ZAKHARKINA, A. N. 
The Effect of Chemical Substances and Their 
Combinations on Water Microflora, (In Rus- 
sian), 
W78-06014 i 


ZASLAVSKII, M. N. 
Determination of Soil Humus Content When 
Conducting Field Experiments on Eroded 
Soils, (In Russian), 
W78-05943 2G 


ZAVGORODNYAYA, L. N. 
The Toxicity of Carbophos for Some 
Hydrobionts, (In Russian), 
W78-05711 5C 


ZHITENEVA, L. D. 
The Toxicity of Carbophos for Some 
Hydrobionts, (In Russian), 
W78-05711 5C 


ZHMAYEVA, G. P. 
Computation of the Soil Moisture Profile from 
Hydrometeorological Data, 
W78-05793 2G 


ZISNER, E. 
Pressure Driven Membrane Processes in the 
Treatment of Industrial Effluents, 
W78-06075 SD 


ZORINA, S. N. 
Incidence of Esophageal Cancer in the Guryev 
Oblast Depending on the Mineral Composition 
of the Drinking Water, (In Russian), 
W78-05740 5G 


ZUCCHETTI, P. 
The Bacterial Pollution of the Coastal Waters 
of the Province of Rome, (In Italian), 
W78-05948 5C 


ZUCCHETTI, P. 


PA-19 



































9 TS 


| 





AALBORG UNIVERSITETSCENTER 


(DENMARK). 
Random Search Optimization: Stopping Rules, 
W78-05727 2A 
ABERDEEN UNIV. (SCOTLAND). DEPT. OF 
CHEMISTRY. 
Membrane Separation Process--Principles, 
Practice, and Prospects, 
W78-05877 5D 


ACADEMY OF MUNICIPAL ECONOMY, 
MOSCOW (USSR). RESEARCH INST. OF 
PUBLIC WATER SUPPLY, WATER 
PURIFICATION. 
The Biogenic Carbon Balance in a Ground 
Water Infiltration Enrichment System, (In Rus- 
sian), 
W78-06030 5B 


ADELPHI UNIV., OAKDALE, NY. INST. OF 
MARINE SCIENCE; AND ADELPHI UNIV., 
GARDEN CITY, NY. 

Maintenance of a Trout Fishery by Aeration in 

a Eutrophic Lake, 

W78-06171 5G 


ADI LTD., FREDERICTION (NEW 
BRUNSWICK). 
Influence of Temperature on the Performance 
of Septic Tank Systems, 
W78-05852 sD 


AGRICULTURAL RESEARCH CENTER, 
BELTSVILLE, MD. 
Improving Subsurface Disposal System Per- 
formance, 
W78-05901 SE 


AGRICULTURAL RESEARCH 
ORGANIZATION, BET DAGAN (ISRAEL). 
INST. OF SOILS AND WATER. 
Behavior of Anionic Surfactants in a Soil- 
Sewage Effluent System, 
W78-05900 5B 


AGRICULTURAL RESEARCH SERVICE, 
BELTSVILLE, MD. 
Effects of Incubation and Liming on Yield and 


Heavy Metal Uptake by Rye from Sewage- 
Sludged Soil, 
W78-05863 SE 


AGRICULTURAL RESEARCH SERVICE, 
BOISE, ID. NORTHWEST WATERSHED 


RESEARCH CENTER. 
Bacterial Variations in Streams from a 
Southwest Idaho Rangeland Watershed, 
W78-06116 5B 


AGRICULTURAL RESEARCH SERVICE, 


OXFORD, MS. SEDIMENTATION LAB. 
Fallout Cesium-137 in Cultivated and Noncul- 


tivated North Central United States 
Watersheds, 
W78-05779 5B 


AGRICULTURAL UNIV., WAGENINGEN 
(NETHERLANDS). DEPT. OF LAND AND 
WATER USE; AND AGRICULTURAL UNIV., 
WAGENINGEN (NETHERLANDS). DEPT. OF 
MATHEMATICS. 

Some Remarks on the Use of Daily Rainfall 

Models, 

W78-06101 2B 


ORGANIZATIONAL INDEX 


AKADEMIYA NAUK KAZAKHSKOI SSR, AMA- 
ATA. INST. OF MICROBIOLOGY AND 
VIROLOGY. 
Participation of Microorganisms in the Purifica- 
tion of Sewage from Cyanides, (In Russian), 
W78-05889 


AKADEMIYA NAUK LITOVSKOI SSR, VINIUS. 
INST. ZOOLOGII I PARAZITOLOGII. 
Peracarida from Lake Dusya (Baltic Sea Basin) 
(In Russian), 
W78-05737 5C 


AKADEMIYA NAUK SSSR, LENINGRAD. 
ZOOLOGICHESKII INST. 
Primary Plankton Production in Lake Baikal, 
(In Russian), 
W78-05709 5C 


AKADEMIYA NAUK TURKMENSK OI SSR, 
ASHKHABAD. INST. OF PHYSIOLOGY AND 
EXPERIMENTAL PATHOLOGY ARID ZONE. 
The Permissible Concentration of Lead in 
Water, (In Russian), 
W78-05989 5G 


AKADEMIYA NAUK URSR, KIEV. INST. 
HIDROBIOLOGII. 
Effect of Artifical Aeration on Processes of 
Self-Purification in Clarifiers of a Sugar 
Refinery, (In Russian), 
W78-05812 5D 


ALABAMA UNIV., UNIVERSITY. DEPT. OF 
ENGINEERING MECHANICS. 
Turbine Aspiration for Oxygen Supplementa- 
tion, 
W78-06017 5G 


ALL UNION RESEARCH INST. OF ANIMAL 
HUSBANDRY, DUBROVITSY (USSR). 
Hygienic Assessment of Biological Fish Ponds 
Used for Purification of Sewage From 
Livestock Farms, (In Russian), 
W78-06032 5D 


AMOCO CHEMICALS CORP., JOLIET, IL. 
Heat Recovering Incineration of Organic Emis- 
sions Saves $970/000/Yr in Fuel Costs, 
W78-06072 SE 


ANGLIAN WATER AUTHORITY, 
HUNTINGDON (ENGLAND). DIRECTORATE 
OF SCIENTIFIC SERVICES. 
Relative Toxicity in Water Quality Planning, 
W78-05996 5G 


ARGONNE NATIONAL LAB., IL. ENERGY 
AND ENVIRONMENTAL SYSTEMS DIV. 
Review and Appraisal of Numerical Circulation 
Models for Lake Michigan, 
W78-06122 2H 


Water Resources Research Program, 
Nearshore Currents at Point Beach, Wisconsin 
(1974-1975), 

W78-06123 2H 


ARIZONA UNIV., TUCSON. DEPT. OF 
AGRICULTURAL ECONOMICS. 
Measurement of Sediment Control Impacts on 
Agriculture, 
W78-05701 5G 


ARIZONA UNIV., TUCSON. DEPT. OF 
HYDROLOGY AND WATER RESOURCES. 
Fundamental Stochastic Models of the Trans- 
port of Water and Solutes Through Saturated 
and Unsaturated Porous Media, 
W78-06064 2G 


ARIZONA UNIV., TUCSON. SCHOOL OF 
RENEWABLE NATURAL RESOURCES; AND 
ARIZONA COOPERATIVE FISHERY 
RESEARCH UNIT. 

Cooling Discontinuous Waters with a Single 

Refrigeration Unit, 

W78-06146 5G 


ARMY ENGINEER DISTRICT, PITTSBURGH, 
PA. 
Flood Plain Information: Monongahela, West 
Fork and Tygart Rivers, Marion County, West 
Virginia. 
W78-05761 4A 
Flood Plain Information: West Fork River and 
Elk Creek, Clarksburg and Vicinity, Harrison 
County, West Virginia. 
W78-05762 4A 


Flood Plain Information: Little Wheeling 
Creek, Triadelphia to Valley Grove, Ohio 
County, West Virginia. 

W78-05763 4A 


ARMY ENGINEER DISTRICT, SACRAMENTO, 
CA. 
Regional Water Supply Planning by Interactive 
Systems Analysis, 
W78-05712 4A 


ARMY ENGINEER DISTRICT, ST. LOUIS, MO. 
Flood Plain Information: Fulton Branch, 
Webster Creek and Tributaries, Wamac, Il- 
linois. 

W78-05764 4A 
Flood Plain Information: Silver Creek and 


Tributaries, St. Clair County, Illinois - NO. 1. 
W78-05765 6F 


ARMY ENGINEER WATERWAYS 
EXPERIMENT STATION, VICKSBURG, MS. 
Interaction of Tsunamis with the Hawaiian 
Islands Calculated by a Finite-Element Numeri- 
cal Model, 
W78-05772 2L 


ARMY ENGINEER WATERWAYS 
EXPERIMENT STATION, VICKSBURG, MS. 
MOBILITY AND ENVIRONMENTAL SYSTEMS 
LAB. 

The Effect of Military Transportation Activi- 

ties on the Environment, 

W78-06126 4C 


ARMY ENGINEER WATERWAYS 
EXPERIMENT STATION, VICKSBURG, MS. 
SOILS AND PAVEMENTS LAB. 
Liquefaction Potential of Dams and Founda- 
tions, Report 1. Laboratory Standard Penetra- 
tion Tests on Reid Bedford Model and Ottawa 
Sands, 
W78-06124 8D 


AUBURN UNIV., AL. 
A Proposed Modification to the Classical 


Method of Calculating Alkalinity of Natural 
Waters, 
W78-06019 SA 


AUBURN UNIV., AL. DEPT. OF FISHERIES 
AND ALLIED AQUACULTURES. 
Effluents from Catfish Ponds During Fish Har- 
vest, 
W78-05783 SA 


OR-1 








AZOVSKII NAUCHNO-ISSLEDOVATELSKII 
INST. RYBNOGO KHOZYAISTVA, ROSTOV- 
NA-DONU (USSR). 

The Toxicity of Carbophos for Some 

Hydrobionts, (In Russian), 

W78-05711 5C 


BALL STATE UNIV., MUNCIE, IN. DEPT. OF 
NATURAL RESOURCES. 
A Field Study of the Agricultural Use of 
Sewage Sludge: II. Effect on Soil N and P, 
W78-06059 SE 


A Field Study of the Agricultural Use of 
Sewage Sludge: III. Effect on Uptake and Ex- 
tractability of Sludge-Borne Metals, 

W78-06060 sD 


BALZARI BLASER SCHUDEL, BERN 
(SWITZERLAND). 
Design of Large Urban Sewer Systems with a 
Water-Flow Simulation Program, 
W78-05722 5D 


BATTELLE PACIFIC NORTHWEST LABS., 
RICHLAND, WA. 
The Use and Integration of Ground and Sur- 
face Water Models in the 208 Planning Process, 
W78-05895 SB 


BAYLOR COLL. OF MEDICINE, HOUSTON, 
TX. DEPT. OF VIROLOGY AND 
EPIDEMIOLOGY. 

Distribution of Viral and Bacterial Pathogens in 

a Coastal Canal Community, 

W78-05880 5B 


BAYLOR UNIV., WACO, TX. DEPT. OF 
BIOLOGY. 
Response of the Devil’s River (Texas) Fish 
Community to Flooding, 
W78-05951 21 


BEDFORD INST. OF OCEANOGRAPHY, 
DARTMOUTH (NOVA SCOTIA). MARINE 
ECOLOGY LAB. 
Structure of Pelagic Food Chain and Relation- 
ship Between Plankton and Fish Production, 
W78-05961 2L 


BIOLOGISCHE ANSTALT HELGOLAND 
(WEST GERMANY). MEERESSTATION. 
Inhibitory Effects of Copper on Marine 
Dinoflagellates, 
W78-06157 bt 


BLACK, CROW AND EISDNESS, INC., 
MONTGOMERY, AL. 
Recovery of Lime and Magnesium in Potable 
Water Treatment, 
W78-05990 5F 


BOMBAY MUNICIPAL CORP., BOMBAY 
(INDIA). 
Protection of Underground Water Mains 
Against Corrosion, 
W78-05826 8G 


BOMBAY MUNICIPAL CORP. (INDIA). DADAR 
SEWAGE PURIFICATION PLANT. 
Performance of the Activated Sludge Plant, 
W78-05844 sD 


BOYLE ENGINEERING CORPORATION, 
VENTURA, CA. 
Off-Peak Hour Pumping Rate Reduction: Are 
the Benefits Worth the Costs, 
W78-061 34 6B 


BRISTOL UNIV. (ENGLAND). DEPT. OF 
CHEMISTRY. 
A Faecal Sterol Survey in the Clyde Estuary, 
W78-05879 5B 


OR-2 





ORGANIZATIONAL INDEX 
AZOVSKII NAUCHNO-ISSLEDOVATELSKII INST. RYBNOGO KHOZYAISTVA, 


BRITISH COLUMBIA UNIV., VANCOUVER. 
DEPT. OF CIVIL ENGINEERING. 
Aerobic Sludge Digestion at Cold Tempera- 
tures, 
W78-05846 5D 


BRITISH METEOROLOGICAL OFFICE, 
BRACKNELL (ENGLAND). 
The Speed and Direction of Movement of 
Storm Rainfall Patterns with Reference to 
Urban Storm Sewer Design, 
W78-05776 5B 


BROWN AND CALDWELL, EUGENE, OR. 
Cost-Effectiveness of On-Site and Community 
Sewerage Alternatives, 

W78-05910 5D 


BROWN AND CALDWELL, WALNUT CREEK, 
CA. 
Long-Term Performance of a Coupled Trick- 
ling Filter-Activated Sludge Plant, 
W78-05856 5D 


BUREAU OF MINES, COLLEGE PARK, MD. 
COLL. PARK METALLURGY RESEARCH 
CENTER. 

Dissolved Metals in Aqueous Effluents from 

Municipal Incinerators, 

W78-05848 SE 


BUTLER, FAIRMAN AND SEUFERT, INC., 
CARMEL, IN. 
A Micro-Kjeldahl Technique for Nitrogen 
Determination in Water, Wastewater, and 
Sludge, 
W78-05878 5A 


CALGARY UNIV. (ALBERTA). 
A Water Quality Optimization Model for Non- 
serial River Systems, 
W78-05725 5B 


CALIFORNIA STATE DEPT. OF 
TRANSPORTATION, SACRAMENTO. 
TRANSPORTATION LAB. 
Highway Operation and Plant Damage-Data 
Appendix (Soil Chemistry, Salt Application, 
Ozone, Precipitation), 
W78-06131 4c 


CALIFORNIA STATE UNIV., LOS ANGELES. 
DEPT. OF BIOLOGY. 
Seasonal Abundance and Spatial Distribution 
of Lake Michigan Macrobenthos, 1964-67, 
W78-06046 SC 


CALIFORNIA STATE WATER RESOURCES 
CONTROL BOARD, SACRAMENTO. 
Chlorine and Acid Conditioning of Sludge, 
W78-05847 5D 


CALIFORNIA UNIV., BERKELEY. 
Chemical Aspects of Ground Water Recharge 
with Wastewaters, 
W78-06141 5B 


CALIFORNIA UNIV., BERKELEY. DEPT. OF 
CHEMISTRY. 
Alkaline Potassium Permanganate Degradation 
of Insoluble Organic Residues (Kerogen) Iso- 
lated from Recently-Deposited Algal Mats, 
W78-06000 5B 


CALIFORNIA UNIV., BERKELEY. LAWRENCE 
BERKELEY LAB. 
Ozone Oxidation of Organic Sequestering 
Agents in Water Prior to the Determination of 
Trace Metals by Anodic Stripping Voltam- 
metry, 
W78-05871 SA 





CALIFORNIA UNIV., DAVIS. DEPT. OF 
ENGINEERING; AND CALIFORNIA UNIV., 
DAVIS. DEPT. OF ENVIRONMENTAL 
SCIENCE. 
Bacterial Water Quality in Wilderness Areas, 
W78-06038 SB 


CALIFORNIA UNIV., DAVIS. DEPT. OF LAND, 
AIR, AND WATER RESOURCES; AND 
CALIFORNIA UNIV., DAVIS. DEPT. OF CIVIL 
ENGINEERING. 

Engineering and Pedological Properties of Soils 

as they Affect Soil Erodibility, 

W78-06036 2G 


CALIFORNIA UNIV., DAVIS. DEPT. OF 

WATER SCIENCE AND CIVIL ENGINEERING. 
Ecological Studies in the Western Sacramento- 
San Joaquin De!ta During a Dry Year, 
W78-06042 2L 


CALIFORNIA UNIV., DAVIS. WATER 
RESOURCES CENTER. 
California Water Resources Center Annual Re- 
port, July 1, 1976-September 30, 1977. 
W78-06040 9D 


Directory of Water Resources Expertise, Water 


Research Faculty and Staff Scientists. 
W78-06041 9A 


CALIFORNIA UNIV., DAVIS. WATER 
RESOURCES CENTER; AND CALIFORNIA 
STATE DEPT. OF WATER RESOURCES. 
SACRAMENTO. 

Proceedings of the Eleventh Biennial Con- 

ference on Ground Water. 

W78-06039 4B 


CALIFORNIA UNIV., LOS ANGELES. 
Mosquitoes of Middle America, 
W78-05743 4A 


CALIFORNIA UNIV., RIVERSIDE. DEPT. OF 
SOIL AND ENVIRONMENTAL SCIENCE. 
Trace Metal Distributions Among the Humic 
Acid, the Fulvic Acid, and Precipitable Frac- 
tions Extracted with NaOH from Sewage 
Sludges, 
W78-05888 5A 


CALIFORNIA UNIV., RIVERSIDE. DRY LANDS 
RESEARCH INST. 
Optimal State Analysis of Reservoirs, 
W78-05817 4A 


CALIFORNIA UNIV., SANTA BARBARA. DEPT. 
OF BIOLOGICAL SCIENCES. 
The Use of Water and Minerals by Evergreen 
and Decidious Shrubs in Okefenokee Swamp, 
W78-06087 2 


CALIFORNIA UNIV., SANTA BARBARA. DEPT. 
OF MECHANICAL AND ENVIRONMENTAL 
ENGINEERING. 

Seepage from a Trapezoidal and a Rectangular 


Channel Using Variational Inequalities, 
W78-06098 4B 


CANTERBURY UNIV., CHRISTCHURCH (NEW 
ZEALAND). DEPT. OF CIVIL ENGINEERING. 


Dispersion Calculations in Nonuniform 
Scepage, 


W78-06099 5B 


The Effect of Evapotranspiration on Stream- 
flow Recession, 
W78-06107 2D 





' 
| 


CARLET( 
DEPT. OF 
Seasonz 
the Mac 
W78-06 


CENTER 
GA. ENV! 
CANCER 
Chlord: 
System 
W78-05 


CENTER 
MAN, IN 
Progra! 
Tribute 
on Pha 
W78-0! 


CENTRA 
DELHI ( 
Ration 
Devek 
W78-0 


CENTRI 
BIOLOC 
MEDIC: 
Study 
tures, 
w78-( 


CHALM 
GOTEB 
Effec 
Wast 
Coun 
W78- 


CHICA 
STUDI 
The | 
ciner 
W78- 


CHICA 
EVOLI 
Seas 
of tl 
Sand 
Mas: 
W78 


CLARI 

DEPT. 
The 
and 
Bay 
w7s 


CLEV 
CHEN 
Crit 
Gre: 
Ww7i 


COAS 
CENT 














Areas, 
5B 


LAND, 


CIVIL 


of Soils 





2G 


ERING. 
amento- 


2L 


nual Re- 


9D 


>, Water 


9A 
1A 


il Con- 


4B 


4A 


. OF 


Humic 
e Frac- 
Sewage 


SA 


-ANDS 


4A 


DEPT. 


*rgreen 
amp, 
2 


DEPT. 
AL 


angular 
4B 

(NEW 

ING. 


niform 


5B 


tream- 


ee 








CARLETON UNIV., OTTAWA (ONTARIO). 
DEPT. OF BIOLOGY. 
Seasonal Nutrient and Sodium Accumulation in 
the Macrophyte Pontederia Cordata, 
W78-06085 21 


CENTER FOR DISEASE CONTROL, ATLANTA, 
GA. ENVIRONMENTAL HAZARDS ACTIVITY, 
CANCER AND BIRTH DEFECTS DIV. 
Chlordane Contamination of a Municipal Water 
System, 
W78-05963 5C 
CENTER FOR THE ENVIRONMENT AND 
MAN, INC., HARTFORD, CT. 
Programmer’s and User's Manual for the 
Tributary Water Quality Model (Final Report 
on Phase 2), 


W78-05717 5B 
CENTRAL WATER COMMISSION, NEW 
DELHI (INDIA). 
Rationalisation of Irrigation Rates in a 
Developing Country, 
W78-05731 3F 


CENTRE D’ETUDES ET DE RECHERCHES DE 
BIOLOGIE ET D’OCEANOGRAPHIE 
MEDICALE, NICE (FRANCE). 
Study of the Contamination of Marine Cul- 
tures, (In French), 


W78-05897 5B 


CHALMERS UNIV. OF TECHNOLOGY, 
GOTEBORG (SWEDEN). VATTEN INST. TEK. 
Effect on Groundwater .of Infiltration and 
Waste Water Treatment Near Ann, Jamtland 
County, (In Swedish), 
W78-06028 5B 
CHICAGO UNIV., IL. CENTER FOR URBAN 
STUDIES. 
The Environmental Costs of Landfills and In- 
cinerators, 


W78-05738 SE 


CHICAGO UNIV., IL. COMMITTEE ON 
EVOLUTIONARY BIOLOGY. 
Seasonal Changes in the Community Structure 
of the Macrobenthos Inhabiting the Intertidal 
Sand and Mud Flats of Barnstable Harbor, 
Massachusetts, 


W78-05967 2L 


CLAREMONT GRADUATE SCHOOLS, CA. 
DEPT. OF JOINT SCIENCE. 
The Effect of Temperature on the Distribution 
and Biomass of Mytilus Edulis in the Alamitos 
Bay Area, 


W78-06166 5C 


CLEVELAND STATE UNIV., OH. DEPT. OF 
CHEMICAL ENGINEERING. 
Criteria for the Use of Vertical Averaging in 
Great Lakes Dispersion Models, 


W78-05947 5B 


COASTAL ENGINEERING RESEARCH 
CENTER, FORT BELVOIR, VA. 
A Laboratory Study of the Stability of Sand- 
Filled Nylon Bag Breakwater Structures, 
W78-06121 8G 
COASTAL ZONE RESOURCES CORP., 
WILMINGTON, NC. 
Identification of Relevant Criteria and Survey 
of Potential Application Sites for Artificial 
Habitat Creation, Volume I, Relevant Criteria 
for Marsh-Island Site Selection and Their Ap- 
plication. 


W78-06128 5G 


ORGANIZATIONAL INDEX 


DOVE MARINE LAB., CULLERCOATS, (ENGLAND). 


COLD REGIONS RESEARCH AND 
ENGINEERING LAB., HANOVER, NH. 
Remote Sensing of Land Use and Water Quali- 


ty Relationships-Wisconsin Shore, Lake 
Michigan, 
W78-05749 SA 


COLOR FILM CORP., STAMFORD, CT. 
A Bleach System for Color Positive and Nega- 
tive Film that Reduces Waste Treatment 
Requirements, 


W78-06066 5D 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF CIVIL ENGINEERING. 
Development of a Subsurface Hydrologic 
Model and Use for Integrated Management of 
Surface and Subsurface Water Resources, 
W78-05934 4B 
COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF FISHERY AND WILDLIFE 
BIOLOGY. 
Terminologics for Intervals of Larval Fish 
Development, 
W78-05757 2H 
COLORADO UNIV., BOULDER. DEPT. OF 
ECONOMICS. 
The Effects of Water Resource Development 
on Economic Growth: The Conditions for Suc- 
cess, 


W78-05735 6B 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
BRISBANE (AUSTRALIA). DIV. OF 
MATHEMATICS AND STATISTICS. 
Analysis of Hydrological Recession Curves, 


W78-05769 2E 


CONCORDIA UNIV., MONTREAL (CANADA), 
DEPT. OF CIVIL ENGINEERING. 
Quadrant-Plate Weir, 


W78-05784 8B 


CONCORDIA UNIV., MONTREAL (QUEBEC). 

DEPT. OF BIOLOGICAL SCIENCES. 
Deleterious Effects of Cyanide on Early Life 
Stages of Atlantic Salmon (Salmo Salar), 


W78-06163 5C 


CONNECTICUT DEPT. OF 

TRANSPORTATION, WETHERSFIELD. 

BUREAU OF PLANNING AND RESEARCH. 
Effects of Deicing Salts and Lead Upon Trees, 
Shrubs and Soils in Connecticut, 


W78-05787 5B 


CONNECTICUT UNIV., STORRS. 
BIOLOGICAL SCIENCES GROUP. 
Pollution Indicators and Other Microorganisms 
in River Sediment, 


W78-06096 5A 
CONNECTICUT UNIV., STORRS. 
BIOLOGICAL SCIENCES GROUPS. 

Inland Wetland Definitions, 

W78-06083 2H 


COPENHAGEN UNIV. (DENMARK). 
ZOOLOGICAL LAB. 
Feeding Rate of Mytilus Edulis L. (Bivalvia) 
from Different Parts of Danish Waters in Water 
of Different Turbidity, 


W78-06170 2L 


CORNELL UNIV., ITHACA, NY. 
Effects of Anacrobically Digested Municipal 
Sewage Sludge Application on Chemical Pro- 


pertics of Sclected Soils with Emphasis on Dis- 
tribution of Zinc and Cadmium Forms, 
W78-06173 5B 


CORNELL UNIV., ITHACA, NY. CENTER FOR 
ENVIRONMENTAL RESEARCH. 
Review of the Flint Creek Small Watershed 
Project, Draft Environmental Impact Statement 
for the Ontario County Environmental Manage- 
ment Council, 
W78-05814 6G 
Jamesport Transmission Exits; A Review for 
the Town of Riverhead of the Long Island 
Lighting Company Application to the New 
York Public Service Commission for a Cer- 
tificate of Environmental Compatibility and 
Public Need for the Jamesport Transmission 
Exits, 


W78-05816 6G 


CORNELL UNIV., ITHACA, NY. DEPT. OF 
FOOD SCIENCE. 
Protein Recovery from Waste Effluents of 
Potato Processing Plants, 


W78-06069 5D 


CORNELL UNIV., ITHACA, NY. DIV. OF 
BIOLOGICAL SCIENCES. 
Photosynthesis and Solar Energy Conversion, 
W78-05969 8C 


CORNELL UNIV., ITHACA, NY. SECTION OF 
ECOLOGY AND SYSTEMATICS. 
Hydrogen Ion Speciation in the Acid Precipita- 
tion of the Northeastern United States, 


W78-06025 SA 


Hydrogen Input to the Hubbard Brook Experi- 
mental Forest, New Hampshire, During Last 
Decade, 


W78-06026 SA 


Acid Precipitation and Reproductive Success of 
Ambystoma Salamanders, 
W78-06145 5C 


D. A. V. COLL., MUZAFFARNAGAR (INDIA). 
POLLUTION RELEVANT RESEARCH LAB. 
Studies on the Characteristics and Disposal 


Problems of Industrial Effluents with 
Reference to ISI Standards: (Part II), 
W78-06132 5G 


DEPARTMENT OF THE ENVIRONMENT, 
VICTORIA (BRITISH COLUMBIA). INST. OF 
OCEAN SCIENCES. 


Observations of Long Nonlinear Internal 
Waves in a Lake, 
W78-05771 2H 


DESERT INST., ASHKHABAD (USSR). 
Sedimentation on the Membrane Surface of a 
Hyperfiltration Water-Distilling Apparatus, (In 
Russian), 


W78-06091 3A 


DISTRICT OF COLUMBIA DEPT. OF 
ENVIRONMENTAL SERVICES, 
WASHINGTON. EPA-DC PILOT PLANT. 
Experimental Evaluation of Oxygen and Air 
Activated Sludge Nitrification Systems With 
and Without pH Control, 
W78-05992 5D 
DOVE MARINE LAB., CULLERCOATS, 
(ENGLAND). 
Sources of Variability in the Benthic Macrofau- 
na off the South Northumberland Coast, 1971- 
1976, 
W78-06167 2L 


OR-3 








DREXEL UNIV., PHILADELPHIA, PA. COLL. 


DREXEL UNIV., PHILADELPHIA, PA. COLL. 
OF BUSINESS ADMINISTRATION. 
The Treatability of Leachates from Sanitary 
Landfills, 


W78-06148 sD 


DUKE UNIV., DURHAM, NC. SCHOOL OF 
FORESTRY AND ENVIRONMENTAL STUDIES. 
Impact of Land Use on Ground Water Quality 
in the Grand Traverse Bay Region of Michigan, 
_W78-05778 SA 


DUNDEE CEMENT CO., MI. 

Disposal of Waste-Oils and PCB’S in Cement 

Kilns, 

W78-06074 SE 
DUNDEE UNIV. (SCOTLAND). DEPT. OF 
GEOGRAPHY. 

The Infiltration Cylinder: Some Comments on 

its Use, 

W78-06103 2G 
EARTH SATELLITE CORP., WASHINGTON, 
DC. 

Wetland Mapping in New Jersey and New 

York, 

W78-06092 7C 
EAST BAY MUNICIPAL UTILITY DISTRICT, 
OAKLAND, CA. 

Environmental Protection Guidelines for Con- 

structing Projects, 

W78-05742 6G 
ECOSYSTEMS INTERNATIONAL, INC., 
GAMBRILLE, MD. 

The Application of Remote Sensing to the 

Development and Formulation of Hydrologic 

Planning Models. 

W78-05718 4D 
EIDGENOESSISCHE ANSTALT FUER 
WASSERVERSORGUNG, 
ABWASSERREINIGUNG UND 
GEWAESSERSCHUTZ, ZURICH 
(SWITZERLAND). 

Treatment of Thermally-Conditioned Sludge 

Liquors, 

W78-05857 5D 
Nitrification in Running Waters: Case Study 
Glatt, (In German), 


W78-06015 5B 


EIDGENOESSISCHE ANSTALT FUER 

WASSERVORSORGUNG, 

ABWASSERREINIGUNG UND 

GEWAESSERSCHUTZ, KASTIENBAUM 

(SWITZERLAND). SEENFORSCHUNGSLAB. 
The Cycle of Heavy Metals in Lakes, (In Ger- 
man), 


W78-05962 5B 


EIDGENOESSISCHE TECHNISCHE 
HOCHSCHULE, ZURICH (SWITZERLAND). 
Chemical Interaction in Partical Separation, 


W78-05865 5D 


EIDGENOESSISCHE TECHNISCHE 
HOCHSCHULE, ZURICH (SWITZERLAND). 
VERSUCHSANSTALT FUER WASSERBAU, 
HYDROLOGIE UND GLAZIOLOGIE. 
Use of Mixing Pipes to Improve the Flow of 
Waste Water into Lakes (Einsatz von 
Mischrohren Zur Verbesscrung der Einleitung 
von Abwasser in Seen), 


W78-05829 SE 


OR-4 


ORGANIZATIONAL INDEX 


ENERGY AND ENVIRONMENTAL ANALYSIS, 
INC., BOSTON, MA. 
Procedures for Estimating Dry Weather Pollu- 
tant Deposition in Sewerage Systems, 


W78-05984 SB 


ENVIREX, INC., MILWAUKEE, WI. 
ENVIRONMENTAL SCIENCES DIV. 
Handling and Disposal of Sludges from Com- 
bined Sewer Overflow Treatment, Phase I - 
Characterization, 


W78-05987 SE 


ENVIRONMENTAL DATA SERVICE, 
ASHEVILLE, NC. 
Use of Climatic Data in Estimating Storage 
Days for Soils Treatment Systems, 


W78-05993 SE 


ENVIRONMENTAL DYNAMICS INC., LOS 
ANGELES, CA. 
Utah Lake-Jordan River Basin Modeling Pro- 
ject. Volume I. Summary Report. Volume II. 
Appendix. 


W78-05983 5B 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. OFFICE OF RESEARCH 
AND DEVELOPMENT. 
The Cost of Removing Chloroform and Other 
Trihalomethanes from Drinking Water Sup- 
plies, 
W78-05988 SF 
Manual of Treatment Techniques for Meeting 
the Interim Primary Drinking Water Regula- 
tions. 


W78-05994 SF 


ENVIRONMENTAL PROTECTION AGENCY, 
CORVALLIS, OR. 
Survival of Steelhead Trout (Salmo Gairdneri) 
Eggs, Embryos, and Fry in Air-Supersaturated 
Water, 
W78-06153 5C 
ENVIRONMENTAL PROTECTION AGENCY, 
DENVER, CO. 
Mercury Concentrations in Fish in Lake Oahe, 
South Dakota, April 16 to September 27, 1972. 
W78-06051 5C 


ENVIRONMENTAL PROTECTION AGENCY, 
REGION V, CHICAGO, IL. 
Federal Lake Erie Water Quality Standards 
Proposals. 


W78-06048 5G 


ENVIRONMENTAL PROTECTION AGENCY, 
REGION VII, KANSAS, MO. 
The Quality of Lake of the Ozarks. 
W78-06050 5B 
ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, D.C. HAZARDOUS 
MATERIALS ADVISORY COMMITTEE. 
Herbicide Report: Chemistry and Analysis, En- 
vironmental Effects, Agricultural and Other 
Applied Uses. 


W78-06133 SA 


ENVIRONMENTAL RESEARCH AND 
TECHNOLOGY, INC., CONCORD. 
Study of Near-Infrared Snow Reflectance 
Using Skylab S192 Multispectral Scanner Data, 
W78-06120 2c 


ENVIRONMENTAL RESEARCH INST. OF 
MICHIGAN, ANN ARBOR. 
Utilization of Satellite Data for Inventorying 
Prairie Ponds and Lakes, 


W78-05979 2H 





ENVIRONMENTAL RESEARCH LAB.- 
DULUTH, MN. 
Metal Toxicity to Embryos and Larvae of 
Seven Freshwater Fish Species - I. Cadmium, 
W78-06151 5C 


ENVIRONMENTAL RESEARCH LAB., GULF 
BREEZE, FL. 
The Acute and Chronic Effects of Cadmium on 
the Estuarine Mysid Mysidopsis Bahia, 


W78-06152 5C 


EOTVOS LORAND UNIV., BUDAPEST 
(HUNGARY). DEPT. OF NUMERICAL 
METHODS. 

A Stochastic Model of Levee Failure, 





W78-05724 8D 


FEDERAL WATER POLLUTION 
ADMINISTRATION, ATHENS, GA. 
SOUTHEAST WATER LAB. 
Effects of Pollution on Water Quality, Perdido 
River and Bay, Alabama and Florida. 


W78-06044 5C 
FEDERAL WATER POLLUTION CONTROL 
ADMINISTRATION, WASHINGTON, DC. 

Eutrophication and Water Pollution, 

W78-05982 a 


FISH AND WILDLIFE SERVICE, LAUREL, MD. 

PATUXENT WILDLIFE RESEARCH CENTER. 
Organochlorine Residues in New Jersey Osprey 
Eggs, 


W78-06150 SA 


Organochlorine Residues in Potential Food 
Items of Marine Bald Eagles (Haliacetus Leu- 
cocephalus), 1966 and 1974, 


W78-06164 SA 


FISH AND WILDLIFE SERVICE, 
WASHINGTON, DC. OFFICE OF BIOLOGICAL 
SERVICES. 
Supplemental Colorado River Water for a 
Developed Groundwater Agriculture: A 
Problem of Quantities, Qualities and Conjunc- 
tive Use, 


W78-05705 4B 


FLORIDA INST. OF TECH., MELBOURNE. 

CENTER FOR COASTAL ZONE RESEARCH. 
Hydrologic and Environmental Effects of a 
Long-Term Drainage on a Coastal Area, (Case 
Study: Melbourne Tillman Drainage District, 
Palm Bay, Florida), 


W78-06057 2L 
FLORIDA UNIV., GAINESVILLE. 

Harvesting a Nuisance, , 

W78-05745 4A 


FLORIDA UNIV., GAINESVILLE. CENTER 
FOR WETLANDS. 
Concepts and Techniques for Evaluation of 
Energy-Related Water Problems, 


W78-05940 6A 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
CHEMICAL ENGINEERING. 
Infectious Hospital Wastes: Their Treatment 
and Sanitary Disposal, 


W78-05949 5D 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
ENVIRONMENT AL ENGINEERING SCIENCES. 
Integrating Scientific Data into Environmental 


Planning and Impact Analysis, General 
Mcthodology and a Case Study, 
W78-06058 6G 
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FRESHWATER FISHERIES RESEARCH LAB., 
TOKYO (JAPAN). 
Uptake of Dissolved Ammonium and Nitrate 
Ion by the Fry of Common Carp, Crucian Carp 
and Loach from Surrounding Water, (In 


Japanese), 

W78-06006 5C 
GEOLOGICAL SURVEY, BATON ROUGE, LA. 
WATER RESOURCES DIV. 

Hydrology and Water Quality of the 

Atchafalaya River Basin, 

W78-06184 4A 


GEOLOGICAL SURVEY, BAY ST. LOUIS, MS. 
WATER RESOURCES DIV. 
Bed Conduction Computation for Thermal 
Models, 
W78-06185 8B 


GEOLOGICAL SURVEY, BAY ST. LOUIS, MS. 
WATER RESOURCES DIV.; AND 
GEOLOGICAL SURVEY, LAKEWOOD, CO. 
WATER RESOURCES DIV. 
Determination of Biochemical-Oxygen-Demand 
Parameters, 
W78-06174 SA 


GEOLOGICAL SURVEY, BISMARCK, ND. 
WATER RESOURCES DIV. 
Ground-Water Resources of Emmons County, 
North Dakota, 
W78-06179 4B 


GEOLOGICAL SURVEY, HELENA, MT. 

WATER RESOURCES DIV. 
Water Resources Data for Montana, Water 
Year 1976. 
W78-06177 7C 


GEOLOGICAL SURVEY, HELENA, MT. 
WATER RESOURCES DIV.; AND KANSAS 
UNIV., LAWRENCE. SPACE TECHNOLOGY 
LABS. 
Use of Thermal-Infrared Imagery in Ground- 
Water Investigations in Montana, 
W78-06187 7B 


GEOLOGICAL SURVEY, HONOLULJU, HI. 
WATER RESOURCES DIV. 
Record of Ground-Water Exploration and 
Development, 1975-76, Moen, Truk, Eastern 
Caroline Islands, 
W78-06193 4B 


GEOLOGICAL SURVEY, HOUSTON, TX. 
WATER RESOURCES DIV. 
Land-Surface Subsidence in the Houston-Gal- 
veston Region, Texas, 
W78-06195 2F 


GEOLOGICAL SURVEY, INDIANAPOLIS, IN. 
WATER RESOURCES DIV. 
Water-Quality Assessment of the Middle Fork 
Anderson River Watershed, Crawford and 
Perry Counties, Indiana, 
W78-06190 SA 


A Water-Quality Assessment of the Busseron 
Creek Watershed, Sullivan, Vigo, Greene, and 
Clay Counties, Indiana, 

W78-06191 5B 


GEOLOGICAL SURVEY, MENLO PARK, CA. 
WATER RESOURCES DIV. 
Sedimentation in Santa Margarita Lake, San 
Luis Obispo County, California, 
W78-06182 2J 


A Technique for Determining Depths for T- 
Year Discharges in Rigid-Boundary Channels, 
W78-06189 4A 


ORGANIZATIONAL INDEX 


HEBREW UNIV. OF JERUSALEM, REHOVOT (ISRAEL). DEPT. OF SOIL AND WATER 


GEOLOGICAL SURVEY, OKLAHOMA CITY, 
OK. WATER RESOURCES DIV. 
Water Resources Data for Oklahoma, Water 
Year 1975. 
W78-06175 7C 


GEOLOGICAL SURVEY, RALEIGH, NC. 
WATER RESOURCES DIV. 
Public Water Supplies of North Carolina, Part 
5. Southern Coastal Plain, 
W78-06178 4A 


GEOLOGICAL SURVEY, RESTON, VA. 
WATER RESOURCES DIV. 
Coastal Wetlands: The Present and Future Role 
of Remote Sensing, 
W78-06188 7B 


Quality of Rivers of the United States, 1974 
Water Year--Based on the National Stream 
Quality Accounting Network (NASQAN), 

W78-06192 SA 


GEOLOGICAL SURVEY, RESTON, VA. 
WATER RESOURCES DIV., AND 
GEOLOGICAL SURVEY, MILFORD, PA. 
WATER RESOURCES DIV. 

Report of the River Master of the Delaware 


River for the Period December 1, 1975 -- 
November 30, 1976, 
W78-06181 4A 


GEOLOGICAL SURVEY, RESTON, VA. 
WATER RESOURCES DIV., AND 
GEOLOGICAL SURVEY, TALLAHASSEE, FL. 
WATER RESOURCES DIV., AND 
GEOLOGICAL SURVEY, MENLO PARK, CA. 
WATER RESOURCES DIV. 

Simulation of Wastewater Injection into a 

Coastal Aquifer System Near Kahului, Maui, 

Hawaii, 

W78-06186 5B 


GEOLOGICAL SURVEY, SACRAMENTO, CA. 
WATER RESOURCES DIV. 
Estimating Parameters of Compacting Fine- 
Grained Interbeds Within a Confined Aquifer 
System by a One-Dimensional Simulation of 
Field Observations, 
W78-06196 2F 


Hydrogeologic Effects of Subsidence, San 
Joaquin Valley, California, 
W78-06197 4B 


Land Subsidence Stopped by Artesian-Head 
Recovery, Santa Clara Valley, California, 
W78-06198 4B 


GEOLOGICAL SURVEY, SALT LAKE CITY, 
UT. WATER RESOURCES DIV. 
Water Resources Data for Utah, Water Year 
1975. 
W78-06176 7C 


Selected Hydrologic Data, Parowan Valley and 
Cedar City Valley Drainage Basins, Iron Coun- 
ty, Utah, 

W78-06180 7C 


GEOLOGICAL SURVEY, TACOMA, WA. 
WATER RESOURCES DIV. 
Water Resources of No Name Valley, Colville 
Indian Reservation, Washington, 
W78-06194 4B 


GEOLOGICAL SURVEY, TALLAHASSEE, FL. 
WATER RESOURCES DIV. 


Water Resources Inventory of Northwest 
Florida, 
W78-06183 6D 


GEORGE INST. OF TECH. ATLANTA. 
SCHOOL OF TEXTILE ENGINEERING. 
Dyebath Reuse in Batch Dycing, 
W78-06081 5D 


GEORGIA DEPT. OF NATURAL RESOURCES, 
ATLANTA. OFFICE OF PLANNING AND 
RESEARCH. 
The Environmental Impact of Freshwater Wet- 
land Alterations on Coastal Estuaries. 
W78-06053 $C 


GEREDE SOKAT, ANKARA (TURKEY). 
Determination of Uniform and Granular 
Aquifer Characteristics by Linear Mcthods, 
W78-05775 2F 


GESELLSCHAFT FUER STRAHLEN- UND 
UNWELTFORSCHUNG M.B.H., 
NEUHERBERGBEI MUNICH (WEST 
GERMANY). 
Environmental Influences on the Accumulation 
of Lead, Cadmium, Mercury, Antimony, Ar- 
senic, Selenium, Bromine and Tin in Uniccllu- 
lar Algae Cultivated in Thailand and in Ger- 
many, 
W78-05998 5C 


GRUZINSKII POLITEKHINCHESKII INST., 
TIFLIS (USSR). 
A Study of the Possible Use of Ion-Exchange 
Resins in Textile Wastewater Treatment, (In 
Russian), 
W78-05886 5D 


GUELPH UNIV., (ONTARIO). DEPT. OF 
ZOOLOGY. 
Effects of Pollutants on Natality of Musculium 
Securis (Bivalvia: Pisidiidae), 
W78-05956 x= 


HAMBURG UNIV. (WEST GERMANY). 
Drift Response of Monomolecular Slicks to 
Wave and Wind Action, , 
W78-05773 2L 


HARVARD UNIV., BOSTON, MA. GRADUATE 

SCHOOL OF BUSINESS ADMINISTRATION. 
Heavy Hands on the Pollution Controls, 
W78-06031 5G 


HARVARD UNIV., CAMBRIDGE, MA. DEPT. 
OF ENGINEERING AND APPLIED 
MATHEMATICS. 

The Role of Systems Analysis in Water Pro- 

gram Development, 

W78-05748 6A 


HAWAII UNIV. AT MANOA. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Nature and Treatability of Dyeing Waste- 
waters, 
W78-06080 5D 


HEBREW UNIV., JERUSALEM (ISRAEL). 
DEPT. OF GEOGRAPHY. 
Trends of Sediment Removal from Arid Scree 
Slopes Under Simulated Rainstorm Experi- 
ments, 
W78-06108 | 


HEBREW UNIV. OF JERUSALEM, REHOVOT 
(ISRAEL). DEPT. OF SOIL AND WATER 
SCIENCE. 

Nearshore Sediment Pollution in Isracl by 


Trace Metals Derived from Sewage Effluent, 
W78-05887 


OR-S 








HITTMAN ASSOCIATES, INC., COLUMBIA, MD. 


HITTMAN ASSOCIATES, INC., COLUMBIA, 
MD. 
Erosion and Sediment Control. Surface Mining 


in the Eastern U.S. Volume I. Planning. 
Volume II. Design, 
W78-06127 5G 


IBM FEDERAL SYSTEMS DIV., HUNTSVILLE, 
AL. 
A Study of Application of Remote Sensing to 
River Forecasting, Volume II. 
W78-05719 4A 


ILLINOIS UNIV. AT CHICAGO CIRCLE. DEPT. 
OF INFORMATION ENGINEERING. 
Alaska Shellfish Regulations: Present Impacts 
on Fishery Participants, 
W78-05955 6E 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DEPT. OF ENVIRONMENTAL ENGINEERING. 
Evaluation of New Reverse Osmosis Mem- 
branes for the Separation of Toxic Compounds 
from Wastewater, 
W78-05950 5D 


IMPERIAL COLL. OF SCIENCE AND 
TECHNOLOGY LONDON (ENGLAND). DEPT. 
OF CIVIL ENGINEERING. 
Packing and Angle of Repose of Naturally 
Sedimented Fine Silica Solids Immersed in 
Natural Aqucous Electrolytes, 
W78-06106 2J 


INDIANA UNIV., BLOOMINGTON. DEPT. OF 
GEOLOGY. 
Chemical Systems Monroe Reservoir, Indiana, 
W78-05805 2H 


Sedimentation and Soil 
Reservoir, Indiana, 
W78-05815 2J 


Alteration, Monroe 


INDUSTRIAL AND METALLURGICAL 
EQUIPMENT LTD., CROYDON (ENGLAND). 
Filter Towers and Distributors for Llandyrnog 
Sewage Treatment Works. 
W78-05866 5D 


INSTITUT FUER MIKROBIOLOGIE DER 
GESELLSCHAFT FUER STRAHLENUND 
UMWELTFORSCHUNG MBH, GOETTINGEN, 
WEST GERMANY. 

Phototrophic Purple and Green Bacteria in a 

Sewage Treatment Plant, 

W78-05883 5D 


INSTITUTE FOR MARINE ENVIRONMENTAL 
RESEARCH, PLYMOUTH (ENGLAND). 
Physiological Indices of Stress in Mytilus Edu- 
lis, 
W78-06168 ie 


INSTITUTE OF GENERAL AND MUNICIPAL 
HYGIENE, MOSCOW (USSR). 
The Effect of Chemical Substances and Their 
Combinations on Water Microflora, (In Rus- 
sian), 
W78-06014 >. 


INSTITUTE OF HYDROLOGY, 
WALLINGFORD (ENGLAND). 
Dilution Gauging on the Recession Limb: 1. 
Constant Rate Injection Method, 
W78-05774 8B 


INSTITUTE OF PAPER CHEMISTRY, 
APPLETON, WI. 
Color Removal from Softwood Kraft Pulp 
Bleach Plant Effluent by Polyamines, 
W78-06076 5D 


OR-6 





ORGANIZATIONAL INDEX 


INSTITUTET FOR VATTEN-OCH 
LUFTVARDSFORSKNING, STOCKHOLM 
(SWEDEN). 
EDTA and DTPA: Their Effect on the Growth 
of Bacteria and Attempts to Isolate Bacteria 
Capable of Using Them as Carbon and 
Nitrogen Sources, 
W78-05995 5C 


INTERNATIONAL BANK FOR 
RECONSTRUCTION AND DEVELOPMENT, 
WASHINGTON, DC. DEVELOPMENT 
RESEARCH CENTER. 

Economic Analysis of Irrigation Production 


Functions: An Application of Linear Pro- 
gramming, 
W78-05714 3F 


INTERNATIONAL INST. FOR APPLIED 
SYSTEMS ANALYSIS, LAXENBURG 
(AUSTRIA). 

The WELMM Approach to Energy Strategies 

and Options, 

W78-05704 6A 


A Gencral Class of Stochastic Models for 
Hydrologic Sequences, 
W78-05768 2A 


INTERNATIONAL INST. OF APPLIED 
SYSTEMS ANALYSIS, LAXENBURG 
(AUSTRIA). 

The Analysis of Multivariate Time Series Ap- 

plied to Problems in Hydrology, 

W78-06102 2E 


IOWA STATE UNIV., AMES. 
Technological Forecasting Applied to Water 
Resource Planning, 
W78-05813 6A 


IOWA STATE UNIV., AMES. DEPT. OF 
AGRONOMY. 
Nutrient Content and Precipitation Over Iowa, 
W78-06020 SA 


IOWA STATE UNIV., AMES. DEPT. OF CIVIL 
ENGINEERING. 
Water Use Rates for Rural Water Systems, 
W78-05809 6B 


Cost Optimization of Rural Water Systems, 
W78-05810 8B 


IOWA UNIV., IOWA CITY. DEPT. OF 
ECONOMICS. 
Estimation of Benefits and Analysis of Factors 
Influencing Land Use Change in the Iowa 
River Flood Plain, 
W78-05811 6B 


ISRAEL DESALINATION ENGINEERING LTD. 
TEL BARUCH. 
Pressure Driven Membrane Processes in the 
Treatment of Industrial Effluents, 
W78-06075 5D 


ISTITUTO DI RICERCA SULLE ACQUE, 
ROME (ITALY). 
Membrane Processes Used for the Treatment 
of Industrial Effluents, 
W78-06082 5D 


JAMES COOK UNIV. OF NORTH 
QUEENSLAND, TOWNSVILLE (AUSTRALIA). 
DEPT. OF CIVIL ENGINEERING. 

Identification of Distributed Parameters in 

Groundwater Basins, 

W78-06100 2F 





JAPAN ATOMIC ENERGY RESEARCH INST., 
TASASAKI. TASASAKI RADIATION 
CHEMISTRY RESEARCH ESTABLISHMENT, 
Electron-Beam Oxidation Treatment of a Com- 
mercial Dye by Use of a Dual-Tube Bubbling 
Column Reactor, 
W78-06079 SD 


JOHNS HOPKINS UNIV., BALTIMORE, MD. 
Selecting Alternatives in Water Resources 
Planning and the Politics of Agendas, 
W78-05736 6B 


Phytoplankton Growth, Dissipation and Suc- 
cession in Estuarine Environments, 
W78-06047 5c 


KANSAS STATE UNIV., MANHATTAN. DIV. 
OF BIOLOGY. 
Effects of Dietary Addition of Vitamins C and 
D3 on Growth and Calcium and Phosphorus 
Content of Pond-Cultured Channel Catfish, 
W78-05964 SC 


KARLSRUHE UNIV. (WEST GERMANY). INST. 
FUER SIEDLUNGSWASSERWIRTSCHAFT. 
Optimization Methods for Planning Waste 
Water Management Systems, 
W78-05723 5G 


KAZAKH RESEARCH INST. ONCOLOGY 
RADIOLOGY, ALMA ATA (USSR). 
Incidence of Esophageal Cancer in the Guryev 
Oblast Depending on the Mineral Composition 
of the Drinking Water, (In Russian), 
W78-05740 5G 


KENTUCKY UNIV., LEXINGTON. DEPT. OF 
AGRICULTURAL ENGINEERING. 

Statistical Methods in Hydrology, 

W78-06125 7C 


KERNTORSCHUNGSANLAGE JUELICH 
G.M.B.H. (WEST GERMANY). INST. FUER 
CHEMIE. 
Seasonal Trends of NH4(+) and NO3-) 
Nitrogen Isotope Composition in Rain Col- 
lected at Julich, Germany, 
W78-06113 SA 


KIEVSKII MEDITSINSKII INST. (USSR). 
The Physiological-Hygienic Importance of 
Fluorine Content in Drinking Water, (In Rus- 
sian), 
W78-05806 XS 


Ten Years of Water Fluorination in Ivano- 
Frankovsk, (In Russian), 
W78-06024 5F 


LAJOS KOSSUTH UNIV., DEBRECEN 
(HUNGARY). DEPT. OF ANTHROPOLOGY; 
AND LAJOS KOSSUTH UNIV., DEBRECEN 
(HUNGARY). DEPT. OF ZOOLOGY. 

About the Eutrophication Process of Lakes, (In 

Hungarian), 

W78-06005 5c 


LEICESTER UNIV. (ENGLAND). PUBLIC 

SECTOR ECONOMICS RESEARCH CENTRE. 
The Recreational Response to Changes in 
Water Quality: A Survey and Critique, ‘ 
W78-05728 5G 


LIMNO-TECH INC., ANN ARBOR, MI. 
Nutrient Release from Anarobic Sediments, 
W78-06007 sx 


LIMNOLOGICHESKII INST., IRKUTSK (USSR). 
Organic: Matter Distribution Characteristics in 
the Shoal Sediments of the Selenga Delta in 
Lake Baikal, (In Russian), 

W78-06034 5B 
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LOUISIANA DEPT. OF HIGHWAYS, BATON 
ROUGE. RESEARCH AND DEVELOPMENT 


SECTION. 
Statistical Evaluation of Rainfall-Simulator and 


Erosion Testing Procedure, 
W78-05785 >] 


LOUISIANA STATE UNIV., BATON ROUGE. 
CENTER FOR WETLAND RESOURCES. 
Productivity and Nutrient Export Studies in a 


Cypress Swamp and Lake System in Louisiana, 
W78-06054 


MACQUARIE UNIV., NORTH RYDE 
(AUSTRALIA). SCHOOL OF EARTH 
SCIENCES. 
Last-Glacial Alluvial Fan Sedimentation in the 
Lower Derwent Valley, Tasmania, 
W78-06105 2 


MAINE STATE DEPT. OF MARINE 
RESOURCES, AUGUSTA. 
Effects of Climatic Cycles on the Relative 
Abundance and Availability of Commercial 
Marine and Estuarine Species, 


W78-05957 2L 
MAINE UNIV. AT ORONO. DEPT. OF 
GEOLOGICAL SCIENCES. 

Paleogeochemistry and _ Interstitial Water 


Chemistry from Sediments of Five Maine 
Lakes, 
W78-06199 2H 


MARINE BIOLOGICAL ASSOCIATION OF 
THE UNITED KINGDOM, PLYMOUTH 
(ENGLAND). PLYMOUTH LAB. 

Heavy Metals in the Burrowing Bivalve Scro- 


bicularia Plana from the Tamar Estuary in 
Relation to Environmental Levels, 
W78-06169 SC 


MARINE RESEARCH INC., FALMOUTH, MA. 
Analysis of Operation ‘Deep Six’ Benthic In- 


vertebrates. 
W78-06052 5C 


MARYLAND UNIV., COLLEGE PARK. 
The Behavioral Responses of Blacknose Dace, 
Rhinichthys Atratulus (Hermann), to Domestic 


Sewage Effluents and Their Toxic Con- 
stituents, 
W78-05804 5C 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF CIVIL ENGINEERING. 
The Anatomy of the Modelling Process, 
W78-05726 2A 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF MICROBIOLOGY. 


Role of Autochthonous Bacteria in the 
Removal of Spilled Oil from Sediment, 
W78-06012 5G 


MARYLAND UNIV., SOLOMONS. 
CHESAPEAKE BIOLOGICAL LAB. 
Fish Egg and Larvae Studies: Some Problems 
and Recommended Solutions, 
W78-05756 2H 


MASSACHUSETTS AUDUBON SOCIETY, 
LINCOLN. 
A Guide to Understanding and Administrating 


the Massachusetts Wetlands Protection Act. 
W78-06084 6E 


ORGANIZATIONAL INDEX 


MOSCOW STATE UNIV. (USSR). FACULTY OF GEOGRAPHY. 


MASSACHUSETTS INST. OF TECH., 
CAMBRIDGE. DEPT. OF CIVIL 
ENGINEERING. 
Capacity Expansion for Water Resource Facili- 
ties: A Control Theoretic Algorithm for Nons- 
tationary Uncertain Demands, 
W78-05706 6D 


MASSACHUSETTS UNIV., AMHERST. WATER 
RESOURCES RESEARCH CENTER. 
A Two Dimensional Lake Circulation Model 
Using the Methods of Finite Elements, 
W78-06200 2H 


MCGILL UNIV., MONTREAL (QUEBEC). 
DEPT. OF BIOLOGY. 
Production of Chironomus, Procladius, and 
Chaoborus at Different Levels of Phytoplank- 
ton Biomass in Lake Memphremagog, Quebec- 
Vermont, 
W78-05968 5C 


META SYSTEMS INC., CAMBRIDGE, MA. 
A Water Quality Planning Model with Multiple 
Time, Pollutant, and Source Capabilities, 
W78-05702 5B 


METRO WATER QUALITY LAB., SEATTLE, 
WA, 
Acute Toxicity of Un-lonized Ammonia to Fin- 
gerling Coho Salmon, 
W78-05952 5C 


METROPOLITAN ENGINEERS, SEATTLE, 
WA. 
Summary of Draft 201 Facility Plan for Up- 
grading Mctro Puget Sound Plants, 
W78-06149 5G 


MICHIGAN STATE UNIV., EAST LANSING. 
Environmental Status of the Lake Michigan 
Region, Volume 14. Birds of the Lake Michigan 
Drainage Basin, 

W78-05975 5C 


MICHIGAN STATE UNIV., HICKORY 
CORNERS. W. K. KELLOGG GULL LAKE 
LABS. 

Dissolved Organic Matter and Lake Metabol- 

ism, 

W78-06142 © 


MICHIGAN UNIV., ANN ARBOR. GREAT 
LAKES RESEARCH DIV. 
Identification of Larval Fishes Taken from the 
Inshore Waters of Southeastern Lake Michigan 
Near the Donald C. Cook Nuclear Plant, 1973- 
1975, 
W78-05758 2H 


Nutrient Enrichment and Eutrophication of 
Lake Michigan, 
W78-05970 = 


Environmental Status of the Lake Michigan 


Region, Volume 6. Zoobenthos of Lake 
Michigan, 
W78-05974 5C 


MICHIGAN UNIV., ANN ARBOR. SCHOOL OF 
NATURAL RESOURCES. 
The Chemical Composition of Atmospheric 


Precipitation from Selected Stations in 
Michigan, 
W78-06027 SA 


MINISTRY OF AGRICULTURE AND 
IRRIGATION, NEW DELHI (INDIA). 

Policy of Pricing Irrigation Water, 

W78-05730 3F 


MINISTRY OF AGRICULTURE, FISHERIES 
AND FOOD, BURNHAM-ON-CROUCH 
(ENGLAND). FISHERIES LAB. 

The Use of Faecal Bacteria as a Tracer for 

Sewage Sludge Disposal in the Sca, 

W78-05876 5B 


MINNESOTA UNIV., ST. PAUL. COLL. OF 
FORESTRY. : 
Effects of Deicing Salts on Woody Vcgetation 
Along Minnesota Roads, 
W78-05786 SB 


MINNESOTA UNIV., ST. PAUL. DEPT. OF 
ENTOMOLOGY, FISHERIES AND WILDLIFE. 
Effects of Silt and Turbidity from Agricultural 
Drainage on Benthic Invertebrates in Streams 
in Western Minnesota, 
W78-06065 4D 


MISSOURI UNIV.-ROLLA. 
Aerobic Digestion of Sewage Lime Sludge, 
W78-06095 5D 


MISSOURI WATER RESOURCES RESEARCH 
CENTER. 
Diurnal Temperature Distribution in Small 
Water Reservoirs (Phase II), 
W78-05818 2H 


MODERN METALS, CHICAGO, IL. 
Trends Emerge, But Solar Design Options Still 
Open, 
W78-05861 8C 


MONTANA STATE UNIV., BOZEMAN. 
Acoustic Emission and Mechanical Properties 
of Snow Related to Avalanche Release, 


W78-06129 2C 
MONTGOMERY (JAMES M.), INC., 
PASADENA, CA. 

Design of an Outfall, 

W78-05828 8B 


MORGAN, LEWIS AND BOCKIUS, 
WASHINGTON, DC. 

Challenging Effluent Limitations, 

W78-05759 5G 


MOSCOW STATE UNIV. (USSR). 
Dynamics of the Bacterioplankton Population 
in the Uchinskoye Reservoir, (In Russian), 
W78-05729 5C 


MOSCOW STATE UNIV. (USSR). DEPT. OF 
GENERAL SOIL SCIENCE. 
The Migration of 238U, 226Ra, 232Th and 40K 
into Floodplain Soils of Superaquatic Land- 
scapes of the Bityug River, (In Russian), 
W78-05822 5B 


MOSCOW STATE UNIV. (USSR). DEPT. OF 
HYDROBIOLOGY. 
The Primary Production of Phytoplankton in 
Experiments on Biomonitoring at the Uchin- 
skoye Reservoir, (In Russian), 
W78-05733 5C 


MOSCOW STATE UNIV. (USSR). DEPT. OF 
PHYSICS; AND MOSCOW STATE UNIV. 
(USSR). DEPT. OF SOIL MELIORATION. 
Biological Activity of Soddy-Podzolic Soils Un- 
flooded and Flooded by the Water of Mozhaisk 
Reservoir, (In Russian), 
W78-05827 2G 


MOSCOW STATE UNIV. (USSR). FACULTY OF 
GEOGRAPHY. 
Determination of Soil Humus Content When 


Conducting Field Experiments on Eroded 
Soils, (In Russian), 
W78-05943 2G 


OR-7 








MOSCOW STATE UNIV. (USSR). PROBL. LAB. 


MOSCOW STATE UNIV. (USSR). PROBL. LAB. 
INTERACTION SURFACE UNDERGROUND 
WATERS. 
Correlation of the Processes of Synthesis to 
Destruction of Organic Matter in Relation to 
the Annual Water Content in the Mozhaisk 
Reservoir, (In Russian), 


W78-05874 a 


MOTE MARINE LAB., SARASOTA, FL. 
The Residue Up Take and Histology of Amer- 
ican Oysters (Crassostrea Virginica Gmelin) 
Exposed to Dieldrin, 


W78-06158 bo 


NATAL UNIV., DURBAN (SOUTH AFRICA). 
A Mathematical Model for the Analysis of 
Multi-Reservoir Flood Control Systems, 
W78-05721 4A 
NATAL UNIV., PIETERMARITZBURG (SOUTH 
AFRICA). DEPT. OF AGRICULTURAL 
ENGINEERING. 
Interception by Pinus Patula in Relation to 
Rainfall Parameters, 
W78-06104 2I 


NATIONAL BUREAU OF STANDARDS, 
WASHINGTON, DC. 
Approaches to the Study of Microbial Trans- 
formations of Metals, 
W78-05978 SB 


NATIONAL FERTILIZER DEVELOPMENT 
CENTER, MUSCLE SHOALS, AL. 
Effect of Land Disposal Applications of Mu- 
nicipal Wastes on Crop Yields and Heavy 
Metal Uptake, 
W78-05985 5B 


NATIONAL FIELD INVESTIGATIONS 
CENTER-DENVER, CO. 
Biostimulation Characteristics of Wastes and 
Receiving Waters of the Snake River Basin. 
W78-06045 5C 


Water Quality Factors, North Platte River, 
Wyoming-Nebraska. 


W78-06049 5G 


NATIONAL MARINE FISHERIES SERVICE, 
ANN ARBOR, MI. GREAT LAKES FISHERY 
LAB. 
Fish Inhabiting U.S. Waters of the Great 
Lakes, with Indications of their Relative 
Abundance and of their Importance as Com- 
mercial, Sport, or Forage Species, 


W78-05755 2H 


NATIONAL MARINE FISHERIES SERVICE, 
BEAUFORT, NC. BEAUFORT LAB. 
Importance of Eelgrass Beds in Puget Sound, 
W78-05958 2L 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, ANN ARBOR, MI. GREAT 
LAKES ENVIRONMENT RESEARCH LAB. 
Environmental Status of the Lake Michigan 
Region, Volume 4. Phytoplankton of Lake 
Michigan, 
W78-05973 5C 


NATIONAL OCEANIC AND ATMOSPHERIC 

ADMINISTRATION, ANN ARBOR, MI. GREAT 

LAKES ENVIRONMENTAL RESEARCH LAB. 
An Ecological Model for Lake Ontario Model 


Formulation, Calibration, and Preliminary 
Evaluation, 
W78-06119 2H 


OR-8 





ORGANIZATIONAL INDEX 


NATIONAL POWER PLANT TEAM, ANN 
ARBOR, MI. 
Great Lakes Fish Egg and Larvae Identifica- 
tion: Proceedings of a Workshop, April 19-21, 
1976, Ann Arbor, Michigan. 


W78-05753 2H 


NATIONAL SWEDISH ENVIRONMENT 
PROTECTION BOARD, UPPSALA. 
LIMNOLOGICAL SURVEY. 

Discharge of Nitrogen, Phosphorus and Or- 


ganic Matter into the Gulf ofBothnia, 
W78-05905 SB 


NATIONAL SWEDISH ENVIRONMENTAL 
PROTECTION BOARD, UPPSALA. 
Phosphorus Loading and Response in Lake 
Vanern Nearshore Areas, 
W78-05966 SC 


NAUCHNO-ISSLEDOVATELSKII INST. 
GIGIENY, MOSCOW (USSR). 
Separate Determination of Acrylic and 
Methacrylic Acids in Water Using Paper Chro- 
matography, (In Russian), 


W78-06029 SA 


NEW HAMPSHIRE UNIV., DURHAM. INST. OF 
NATURAL AND ENVIRONMENTAL 
RESOURCES. 
An Evaluation of Alternative Sludge Technolo- 
gies: A Surrogate Worth Tradeoff Approach, 


W78-05707 SE 


NEW MEXICO STATE UNIV., UNIVERSITY 
PARK. DEPT. OF AGRONOMY. 
Solute Distribution Profiles Computed with 


Steady-State and Transient Water Movement 
Models, 


W78-06110 2G 
NEW MEXICO UNIV., ALBUQUERZQUE. 
DEPT. OF BIOLOGY. 

Bacterial Contamination of Lake Powell 

Waters: An Assessment of the Problem, 

W78-05972 5B 


NEW YORK STATE DEPT. OF 
ENVIRONMENTAL CONSERVATION, 
LIVINGSTON MANOR. DEBRUCE INLAND 
FISHERIES LAB. 

Rotenone Tolerances of Stream-Bottom In- 

sects, 

W78-06156 5C 


NIHON SUIDO CONSULTANTS CO. LTD., 
TOKYO. 
Converting Wastes to Energy--A Conceptual 


Approach, 

W78-05896 5D 
NIRO ATOMIZER, SOEBORG (DENMARK). 
Spray Drying Techniques for By-Product 
Recovery, 

W78-06068 sD 


NORTH CAROLINA STATE UNIV. AT 
RALEIGH. 
Propagation and Use of Spartina Alterniflora 
for Shoreline Erosion Abatement, 


W78-05751 4A 


NORTH CAROLINA UNIV. AT CHAPEL HILL. 
Virus Particle Aggregation and Halogen Disin- 
fection of Water Supplies, 

W78-05991 5F 


NORTH CAROLINA UNIV. AT CHAPEL HILL. 
DEPT. OF ENVIRONMENTAL SCIENCES AND 
ENGINEERING. 

Observation on Productivity of Swamp Streams 

in Eastern North Carolina, 

W78-06056 5C 


NORTH DAKOTA STATE DEPT. OF HEALTH, 
BISMARCK. DIV. OF WATER SUPPLY AND 
POLLUTION CONTROL. 
Relation of Sample Variations toPlate Orienta- 
tion in the Hester-Dendy Plate Sampler, 


W78-06147 7B 
NORTH DAKOTA UNIV., GRAND FORKS. 
DEPT. OF GEOLOGY. 

Diversity and Distribution of Mussels 

(Bivalvia: Unionacea) in a Eutrophic Reservoir, 

Lake Ashtabula, North Dakota, 

W78-05959 5C 


NORTH DAKOTA UNIV., GRAND FORKS. 
DEPT. OF GEOLOGY; AND GEOLOGICAL 


SURVEY, GRAND FORKS, ND. 
Hydrogeology of the Lake Metigoshe Basin 
North Dakota and Manitoba, 
W78-05933 5B 


NORTH TEXAS STATE UNIV., DENTON. 

DEPT. OF BIOLOGICAL SCIENCE. 
Comparative Chemistry of a Cooling Reservoir 
and its Water Source, 


W78-06114 5B 
NORTHEAST MICHIGAN COUNCIL OF 
GOVERNMENTS, GAYLORD. 

Muskegon, Michigan  Industrial-Municipal 


Wastewater Storage Lagoons: Biota and En- 
vironment, 
W78-05986 sD 


NORWEGIAN METEOROLOGICAL INST., 
OSLO; AND NORSK INST. FOR 
LUFTFORSKNING, KJELLER. 
Long Range Transport of Air Pollutants in Eu- 
rope and Acid Precipitation in Norway, 
W78-06018 SA 


NUCLEAR RESEARCH CENTER, KARLSRUHE 
(WEST GERMANY). 
A Model Criterion for Site Selection of Larger 
Scale Technical Facilities in the Upper Rhine 
Region, 


W78-05720 5G 
OCEANIC INST. WAIMANALO, HAWAIL 

Towards an _ Ecologically-Based Economic 

Philosophy, 

W78-05734 6B 


OFFICE DE LA RECHERCHE SCIENTIFIQUE 

ET TECHNIQUE OUTRE-MER, N’DJAMENA 

(CHAD). CENTRE (ORSTOM) DE N’DJAMENA. 
Mortality of Fish and Environmental Condi- 
tions in Lake Chad During a Period of Drought, 
(In French), 


W78-06037 2H 


OHIO AGRICULTURAL RESEARCH AND 
DEVELOPMENT CENTER. WOOSTER. 
Effects of Soil, Cover Crop, and Nutrient 
Source on Amounts and Forms of Phosphorus 
Movement Under Simulated Rainfall Condi- 
tions, 
W78-05780 5B 


Transport of Atrazine and Simazine in Runoff 
from Conventional and No-Tillage Corn, 
W78-05782 5B 
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OHIO STATE UNIV. RESEARCH 

FOUNDATION, COLUMBUS. 
Re es Allocation to Optimize Mining Pollu- 
tion Control, 
W78-06138 5G 





OKLAHOMA STATE UNIV., STILLWATER. 
DEPT. OF AGRONOMY. 
Uptake by Barley of Water Table- or Surface- 
Applied Cadmium, 
W78-06111 5B 


ONTARIO MINISTRY OF HEALTH, 

TORONTO. 
Salmonella and _ Bacterial Indicators’ in 
Ozonated and Chlorine Dioxide-Disinfected Ef- 
fluent, 


W78-05890 SA 
ONTARIO MINISTRY OF THE 
ENVIRONMENT, TORONTO. 
Effective Phosphorus Removal by Adding 
Alum to Septic Tank, 
W78-05849 5D 


OREGON STATE UNIV., CORVALLIS. DEPT. 
OF FOOD SCIENCE AND TECHNOLOGY. 
Trout Hepatic Enzyme Activation of Aflatoxin 
BI in a Mutagen Assay System and the Inhibi- 
tory Effect of PCBs, 
W78-06160 5C 


OREGON STATE UNIV., CORVALLIS. DEPT. 
OF MICROBIOLOGY. 
Relation of Water Temperature to Infections of 
Coho Salmon (Oncorhynchus Kisutch), Chin- 
ook Salmon (O. Tshawytscha), and Steelhead 
Trout (Salmo Gairdneri) with Aeromonas Sal- 
monicida and A. Hydrophila, 
W78-06172 5C 


OREGON STATE UNIV., CORVALLIS. DEPT. 
OF RESOURCE RECREATION 
MANAGEMENT. 
Price Variable in Residential Water Demand 
Models, 
W78-05703 6D 


OREGON STATE UNIV., CORVALLIS. 

SCHOOL OF FORESTRY. 
The Fluorometric Behavior of Pulping Waste 
Liquors, A Valuable Tool for Lignin and Pulp- 
ing Research, 
W78-06077 SA 


OREGON STATE UNIV., CORVALLIS. WATER 
RESOURCES RESEARCH INST. 
Environment, Technology, and Future Genera- 
tions, 
W78-05941 6B 


OSLO UNIV. (NORWAY). DEPT. OF 
LIMNOLOGY. AND OSLO UNIV. (NORWAY) 
INST. OF MARINE BIOLOGY. 
Blooms of Gyrodinium Aureolum 
(Dinophyceae) in North European Waters, Ac- 
companied by Mortality in Marine Organisms, 
W78-06165 5C 


OTTAWA UNIV. (ONTARIO). DEPT. OF 
BIOLOGY. 
The Fate of Fenitrothion 
Ecosystem, 
W78-06161 to 


in an Aquatic 


PACIFIC NORTHWEST WATER LAB., 
CORVALLIS, OR. 

Algal Assay Procedure Bottle Test. 

W78-06043 $C 


ORGANIZATIONAL INDEX 


RUTGERS - THE STATE UNIV., NEW BRUNSWICK, NJ. 


PACIFIC SOUTHWEST FOREST AND RANGE 
EXPERIMENT STATION, BERKELEY, CA. 
Forests and Water: Effects of Forest Manage- 
ment on Floods, Sedimentation, and Water 
Supply, 
W78-06089 4c 


PARMA UNIV. (ITALY). LAB. DI ECOLOGIA. 
Physical and Chemical Limnology and 
Chlorophyll-a Contents in the Phytoplankton of 
a Mountain Lake Lake Santo Parmense, Italy, 
(In Italian), 

W78-05820 5C 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. DEPT. OF AGRONOMY. 
Nitrate Leaching During Long-Term Spray Ir- 
rigation for Treatment of Secondary Sewage 
Efflucnt on Woodland Sites, 
W78-05903 5B 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. DEPT. OF CIVIL ENGINEERING. 
Infiltration Formula Based on SCS Curve 
Number, 
W78-05819 2G 


Nitrogen Oxidation and Removal Efficiency 
Using Activated Algac, 
W78-06001 5D 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. INST. FOR RESEARCH ON LAND AND 
WATER RESOURCES. 

The Impact of Water Saving Water Closets on 

Building Drains and Sewers, 

W78-05904 3D 


PENNSYLVANIA UNIV., PHILADELPHIA. 
DEPT. OF CIVIL AND URBAN ENGINEERING. 
Chlorination and Ozonation in Water and 
Wastewater Treatment, 
W78-05867 SF 


PISA UNIV. (ITALY). IST. DI IGINE. 
A Search for Cytopathogenic Viruses in Sur- 
face and Coastal Sea Water in the Province of 
Pisa (Italy), (In Italian), 
W78-06023 . 5B 


POWER AUTHORITY OF THE STATE OF NEW 
YORK. 
Two Anomalies of Fish Larval Transport and 
Their Importance in Environmental Assess- 
ment, 
W78-06155 $C 


PUNJAB AGRICULTURAL UNIV., LUDHIANA 
(INDIA). DEPT. OF ZOOLOGY- 
ENTOMOLOGY. 
Effect of Dissolved Oxygen on the Survival 
and Hatching of Eggs of Scale Carp, 


W78-05953 sf 
PURDUE UNIV., LAFAYETTE, IN. 

Economic and Environmental Impacts of 

Forest Resource Development, 

W78-05803 6A 


I. Dynamics of Mercury in Lake Sediments. II. 
Studies on Organic Phosphorus in Soils Ir- 
rigated with Municipal Wastewaters, 

W78-06137 5C 


Sewage Sludge-Soil Systems: A Study of Metal 
Forms and Effect of Metals on Carbon and 
Nitrogen Transformations, 

W78-06139 5C 


PURDUE UNIV., LAFAYETTE, IN. DEPT. OF 
AGRONOMY. 
Nitrogen Uptake Characteristics of Corn Roots 
at Low N Concentration as Influenced by Plant 
Age, 
W78-06097 21 


PURDUE UNIV., LAFAYETTE, IN. 

ENVIRONMENTAL ENGINEERING LAB. 
Factors Affecting Effluent Quality from Fill- 
and-Draw Activated Sludge Reactors, 
W78-05875 5D 


PURDUE UNIV., LAFAYETTE, IN. HEAT 
TRANSFER LAB. 
Interferometric Observations of the Tempera- 
ture Structure in Water Cooled or Heated from 
Above, 
W78-05942 2D 


PURDUE UNIV., LAFAYETTE, IN. WATER 
RESOURCES RESEARCH CENTER. 
The White Amur as a Biological Control for 
Aquatic Weeds in Indiana, 


W78-05936 4A 
Phosphorus Dynamics in Soils Irrigated with 
Municipal Wastewater, 

W78-05937 5D 


QUEEN’S UNIV., KINGSTON (ONTARIO). 
DEPT. OF BIOLOGY. 


Distribution, Scasonality, and Biomass of 
Aquatic Macrophytes in Lake Opinicon 
(Eastern Ontario), 

W78-06088 2H 
RALEIGH POLLUTION CONTROL OFFICE, 
NC. 

Wastewater Plant has an Eye on the Future, 

W78-05843 5D 


READING UNIV., (ENGLAND). PHILIP LYLE 
MEMORIAL RESEARCH LAB. 
Recovery of Yeast from Confectionery Ef- 
fluent, 
W78-06070 5D 


RENSSELAER POLYTECHNIC INST., TROY, 
NY. DEPT. OF ENVIRONMENTAL 
ENGINEERING. 

Purification of Secondary Effluent in a Natural 

Sand Filter, 

W78-05902 sD 


RESERVE MINING CO., SILVER BAY, MN. 
Potential Toxicity of Taconite Tailings to 
Aquatic Life in Lake Superior, 

W78-05954 5C 


RHODE ISLAND UNIV., KINGSTON. 


Effects of Submerged Macrophytes on 
Heleoplanktonic Cladocera, 
W78-05980 5C 


ROYAL NETHERLANDS METEOROLOGICAL 
INST., DE BILT. 
Spatial Interpolation of Daily Totals of Rain- 
fall, 
W78-05766 2B 


RUTGERS - THE STATE UNIV., NEW 
BRUNSWICK, NJ. 
The Effect of the Spray Irrigation of Secondary 
Treated Effluent on the Vegetation, Soils and 
Groundwater Quality in a New Jersey Pine Bar- 
rens Habitat, 
W78-06135 5B 
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ORGANIZATIONAL INDEX 


SIBERIAN RESEARCH INST. OF THE FISH INDUSTRY, SVERDLOVSK (USSR). URAL 


SIBERIAN RESEARCH INST. OF THE FISH 
INDUSTRY, SVERDLOVSK (USSR). URAL DIV. 
Productivity of Zooplankton in Duvankul’ Lake 
in the Southern Urals, (In Russian), 
W78-05854 5C 


SIR JOHN CASS COLL., LONDON (ENGLAND). 
SCHOOL OF SCIENCE AND TECHNOLOGY. 
The Intertidal Sediment Habitats of the Lower 
Medway Estuary, Kent, 
W78-06002 <— 


SKIDWAY INST. OF OCEANOGRAPHY, 
SAVANNAH, GA. 
Seasonal Measurements of Carbon, Nitrogen, 
Ash, Iron, Carbohydrates, and Pigments from 
Geographically Different Spartine Alterniflora 
Marshes in the Southeast, 
W78-06093 21 


SOUTH CAROLINA UNIV., COLUMBIA. 
Case Study: The Santce River, S.C., 
W78-06055 5C 


SOUTH CAROLINA UNIV., COLUMBIA. DIV. 
OF COASTAL RESEARCH. 

Oil Tanker Disasters, 

W78-05965 5G 


SOUTH DAKOTA SCHOOL OF MINES AND 
TECHNOLOGY, RAPID CITY. DEPT. OF 
GEOLOGY AND GEOLOGICAL 
ENGINEERING. 

A Pump Test in the Dakota Sandstone at Wall, 

South Dakota, 

W78-05946 4B 


SOUTH DAKOTA STATE UNIV., BROOKINGS. 
DEPT. OF PHYSICS. 
Application of Heat-Flow Temperature Model 
for Remotely Assessing Near Surface Soil 
Moisture by Thermography, 
W78-05932 2G 


SOUTHERN CALIFORNIA COASTAL WATER 
RESEARCH PROJECT, EL SEGUNDO. 
Coastal Water Research Project. Annual Re- 
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In Situ Measurements of Initial Dilution, 
W78-05915 5B 


Coastal Currents, 
W78-05916 5B 


Pollutants in Sediments Off Palos Verdes, 
W78-05917 5B 


Precision of Chlorinated Hydrocarbon Mea- 
surements, 
W78-05918 SA 


Satellite Imagery Studies, 
W78-05919 5B 


Chlorinated Benzencs in Palos Verdes Flatfish, 
W78-05920 5C 


Metals in Seafoods Near Outfalls, 
W78-05921 5C 


OR-10 


Metals in Mussels from Harbors and Outfall 
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Underground Injection of Liquid Waste Can be 
Environmentally Sound, 

W78-05899 SE 


TOKYO INST. OF TECH. (JAPAN). RESEARCH 
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(ITALY). 
The Bacterial Pollution of the Coastal Waters 
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Benthos of an Acid Lake, 
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The Development of Heterotrophic Bacteria in 
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WAIKATO UNIV., HAMILTON (NEW 
ZEALAND). DEPT. OF EARTH SCIENCES. 
Effect of Soil Heat Flux on the Water Balance 
of a Small Catchment, 
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WARSAW UNIV. (POLAND). DEPT. OF 
ENVIRONMENTAL MICROBIOLOGY. 
Studies on the Purification of Wastes from the 
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Cultures. IV. Growth of Chlorella Vulgaris in 
Wastes with High Nitrogen Content in Continu- 
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W78-05997 5D 


WASHINGTON SUBURBAN SANITARY 
COMMISSION, HYATTSVILLE, MD. 
A Public Education Campaign to Conserve 
Water, 
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WASTEWATER TECHNOLOGY CENTER, 
BURLINGTON (ONTARIO). 

Determination of Chlorine Dioxide in Sewage 

Effluents, 
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WATER POLLUTION RESEARCH LAB., 
STEVENAGE (ENGLAND). 
Recent Advances in Sewage Effluent Denitrifi- 
cation: Part II, 
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WATERLOO UNIV. (ONTARIO). DEPT. OF 
CIVIL ENGINEERING. 
Parameter Estimation for the First-Order BOD 
Equation Using Nonlinear Techniques, 
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WATERLOO UNIV. (ONTARIO). DEPT. OF 
EARTH SCIENCES. 
Computer Modelling of Groundwater 13C and 
14C Isotope Compositions, 
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WEST VIRGINIA UNIV., MORGANTOWN. 
Biological Treatment of Spent Vegetable Tan- 
nins with Fungal Dominant System, 
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WISCONSIN UNIV.-MADISON. DEPT. OF ZOOLOGY. 


Evaluation of Leachate Characteristics and 


Physical Properties of Compacted Mixtures of 
Fly Ash and Wastewater Sludge, 
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DEPT. OF AGRICULTURAL ENGINEERING. 
Development of a Version of Stanford Model 
and its Evaluation for Streamflow Synthesis 
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WEST VIRGINIA UNIV., MORGANTOWN. 
WATER RESEARCH INST. 
Adequacy of Hydrologic Data for Application 
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WILEY AND WILSON, INC., LYNCHBURG, 
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Yeast Production on Spent Sulphite Liquor, 
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Sodium Bicarbonate, An Inexpensive Fish 
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WISCONSIN DEPT. OF NATURAL 
RESOURCES, MADISON. 
Assessment of Whitefish and Related Species 
in Lakes Michigan and Superior, 
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Effects of Hydraulic Dredging on the Ecology 
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The Use of Satellite Imagery for Lake Classifi- 

cation in Wisconsin, 
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WISCONSIN UNIV.-MADISON. DEPT. OF SOIL 
SCIENCE. 
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FORESTRY AND ENVIRONMENTAL STUDIES. 
Planning Methodology for Analysis and 
Management on Lake Eutrophication, 
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